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PREFACE. 


TH E following assemblage of pt facis 
was formed, with the hope of rendering it an agree- 
able pocket companion for the lovers of Che. 
mistry in general.; and more particularly so for 
those who may be just engaging in the study of this 
most useful and interesting science. ‘To the latter 
the Author hoped it might be more particularly be« 
neficial: like a bird’s eye view to a.traveller, far 
nishing a general view of the relation and conneétion. 
of the several parts of that region, which is soon. 
to become the obje@ of a nearer and closer investi- 

gation. | 
_ May this little Compendium lead fresh. admirers., 
into the delightful walks which are tobe found i in. 
this department of science ; where wide scenés of 
*nterest and amusement are constantly ofening upen, 
the 
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the mind. May it point out the indispensible con- 
neCtion between Chemistry and most other sci- 
ences, and the vast advantages a knowledge of 
its principles may yield to those who are engaged 
in the most useful and profitable arts; and thereby 
induce those who are not of the medical profession, 
to seize the opportunity of obtaining fuller infor- 
mation, by the pleasing and expeditious mode of 
Public Le@tures. 

‘The Author can claim but little merit from this 
humble attempt ; he however trusts it will be found 
void of any egregious faults. He fears that, from 
an anxiety for brevity, he may sometimes have em- 
ployed a mode of expression not possessing that 
degree of perspicuity, which is ever required, 
From some new discovery having been announ- 
ced, perhaps, when the parts of the section to which 
it belonged, had been printed, has proceeded, in 
one or two instances, such an arrangement of 
the paragraphs as would have been otherwise 
avoided. © The Diamond will be found to be 
spoken of under the head of Iron; the reason of 
which is, that at the time of printing the’ sheet 
containing Carbon, under which head this substance 
might with propriety be placed, such discoveries 
_ had been made as promised others still more im. 
portant, The article Diamond was therefore de- 

ferred, 


PREFACE. ¥ 


ferred, until these appeared, when they were cols 
lected and placed under this head, where they will 
be perused with peculiar advantage ; since’the Dia- 
mond will thus be viewed in conne¢tion with those 
other substances to which it appears to be allied by 
the quantity of carbon it possesses. 

_ The spelling of Gaz and Oxyd was thus adopted 
in the earlier sheets, on the authority of Dr. Pear- 
tou; but, according to the opinion of the same gen- 
tleman, it was afterwards changed for that of Gas 
and Oxide. When the article Cornunpa was 
printed, K/apromh’s second analysis of the Adaman- 
tine Spar was not generally known in this country ; 
bat this is pointed out in a subsequent part of the 
work, to which the reader is kindly intreated to 
refer, ‘lhe general arrangement, it is feared, may 
not appear to the critical observer, sufficiently 
systematical, A reason, in excuse for this, is, how- 
ever, offered in the beginning of the work. 

It ishardly necessary to acknowledge the obliga- 
tions to the various labours of Bergman, Fourcroy, 
Lavoister, Chaptal, Kirwan, Pearson, Babiagton, 
&c, as they must appear on the face of the work, 
To the Transactions of the Royal Society ; to that 
excellent periodical publication of Philosophical 
and Chemical Discoveries, the Philosophical 
Journalof Mr. Nicholsoz ; to the Medical and Phy- 

sical 
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sical Journal, andto the Philosophical Magazine, he 
is also indebted—but his acknowledgments would 
be endless, since he.has endeavoured to obtain aid 
from all around him. Like the bee, he has roved 
freely in search of materials—happy shall he esteem 
himself if he shall faintly have imitated its skill in 
their selection and arrangement, 
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CHEMISTRY. 


Cuemistry is the Science which discovers the 
constituent principles of bodies, the results of their 
various combinations, and the laws by which those 
combinations are effected. 

Chemical inquiries are prosecuted by certain ope- 
rations or processes 3 which are performed either by 

ANALYSIS, or decomposition ; or by SYNTHESIS, 
Or composition, These operations depend on the 
affinities, or powers of attraction, which a&t on 
bodies, and on the elementary parts of bodies. 
Tue ATTRACTION OF AGGREGATION, is that 
by which the homogeneous particles of bodies are 
united. According to the degree of force with which 
this power acts, are produced, 1, The Sard or solid 
ageregate. 2. The soft ageregate. 3- The fiuid ° 
aseregate. 4. The aériform aggregate. This affi- 
nity of aggregation is affected by the action of heat, 
and by mechanical separation. 

THE ATTRACTION, OR AFFINITY OF Come 
POSITION, is that by which the heterogeneous: 
particles of bodies are united. The general princi- 
ples, or laws by which this power atts, areeexs. It 
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acts on the constituent parts of bodies of different 
natures. 2. It takes place in the inverse razio of 
the affinity ofaggregation. 3. Bodies, immediately 
on being united by it, suffer a change of tempe- 
rature. 4. The Compound, thus-formed, pos 
sesses properties differing from those Sian were 
before possessed by the bodies of which it is com- 
posed. gs. All bodies have their own peculiar affi- 
nities with other bodies. 6. The particles thus 
united, constantly assume a determinate form: the. — 
same combination always producing the same form. 

The Affinity, of, Composition is denominated, 
according to the number of principles it..acts» upon, © 

1. SIMPLE AFFINITY, or single eleGive at-" 
tradion, whenone, of two pos gies is gaan by 
the chev ofa third. 

1 DOUBLE AFFINITY, or dlasitike eleftive at= 


wonctaie? suffer Sa bysa vetdieias ex- 
change and. union, of their.elements, by which:two ’ 
new compound bodies ATE, papdaced s o-Mri Kirwan 
by, virtue of which, the oh TEU ER 
adhere to each other 5 eae Affinity, to’ diss 
tinguish, that by which,the principles of one body. +” 
unite, and change « order with those of the other. 
The Affinity, of ‘Composition i is also. map sone: 3 
from the effects produced; 
te THE ARFINITY-OF AN INTERMEDIUM, 
or, that. by whichjone ‘body, in combination with a ~ 
secbidsd is cansed,. by the: medium of the latter, to | 
‘unite 


Racha 
unite with athird, which it otherwise would not. 
‘2. RECIPROCAL AFFINITY, when a com- 
pound of two bodies is decomposed by a third ; s the 
“separated principle being in its turn capable 33 de- 


, 


"composing the t new ‘combination, 


THE ARRANGEMENT of the subjects of Che- 
“mistry adopted i in this work, is formed’ 6n the prin- 
ciple, that ‘ho ‘substance should be spoken of in 
combination, or in illustration of ‘the properties 
“of another, ‘iatilits own ‘nature’and properties have 
been explained. 
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SIMPLE or UNDECOMPOSED _SUBSTANCES, 
“which, from their more general diffusion through 
nature, scem to have some claim to the title of e/e- 
“mentary bodies will, with their less complex combina- 
tions, be first described. With the knowledge this 
will afford, the ex2 amination of the various substan- 
‘ces peculiar to the vegetable, the animal, and the 
‘mineral kingdonis, ‘will be Void of di Hicully and 
‘although some simple substances will be there met 
with, which may seem to have ‘deserved to have 

een noticed in the first part of the work, they. will 
be treated of in the part allotted them, with conside- 
rably more advantage, from their being considered, 
In connection with those substances with which they 
are combined, and with those natural processes to 
whi ch they appear to owe their origin. 

EVARTH isan ‘inodorous, ‘dry, brittle, whinflam 
mable, and generally, tasteless substance ; never so- 
; Bz luble 
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luble in less than 100 times its weight of water. 
‘There appear to be eight different earths, which may 
be considered as simple substances. | 
1. Lime, when perfectly pure, is generally termed 
Quick-Lime, or pure calcareous earth.—-It is white, 
moderately hard and brittle; its specific gravity, 2,3- 
—It has a hot burning taste, corrodes animal sub- 
stances, and changes the Syrup of Violets green. 
{t heats and bursts by the application of moisture, 
roo grains absorbing 28,7. of water, becoming 
SLAKED LIME; during which change a degree 
of phosphoresence may be observed in the dark. 
It requires nearly 700 times its weight of water to 
hold it in solution. This solution, which is called — 
LIME WATER, has rather an acrid taste, and chan- — 
ges violets green. Except it be mixed with clay, 
lime is infusible by the greatest heat we know. . 
2. Bary TEs, which has also been termed Poxder- | 
ous Earth, is not found, ina native state, free from _ 
combination. When pure it is very fine, white, and 
resembling lime in some of its properties—It requires 
~ goo times its weight of water to hold it insolution ; — | 
js discoverable, in most of its compounds, by 
its high specific gravity ; and is not fusible alone. 
3. MAGNESIA, is seldom met with, native, inan | | 
uncombined state ; when pure, it is very light and 
white. Itrequires 7900 times its weight of water 
to hold it in solution. Its specific gravity is about _ | 
253. Alone, it neither burns nor melts in the — 
strongest heat. | 
4. ALUMINE, or EartuH of AuumM, is thetrue | 
argillaceous 
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‘areilaceous part of common’ ‘clay “It is never found 
‘ptire, ‘fn a native state. When'puire, itis White, 
‘smidoth, and unctdous 5 diffusible in water, but not 
more soluble than ised ‘Its Specific gravity, 
when perfectly dry, is 2,60, When Heated, it hardens 
and diminishes in bulk; but #8 infusible in the 
strongest heat of our furnaces. ‘“Tn'its wsual’state of 
dryness it will absorb's3 times‘its weight of water. 

5+ SILEX abounds in flint, quartz, and mountain 
crystal, In its usual state it appears insoluble in 
water; but ina state of division by precipitation, 
it is aslables in 10090 parts of water.—Its specific g eras 
vity is 2,66. nA appears to be incapable of being 
melted, alone, by the strongest heat that can be ap- 
plied. 

Besides the foregoing more generally diffused 

Earths, t the following are considered as distinét pri- 
mitive Earths. 
6 STRONTHIAN, has not been found pure ; when 
rendered. pure by exposure to heat, it is more soluble 
and specifically heavier thanlime. _ It is visibly pre- 
cipitated from its solution in water, which, when Sa- 
turated, yields compressed rhomboidal crystals. 

7s “Janconta or JARGonic RartTH, found in 
the stone called Jargon or Zircon, from Ceylon. It 
resembles Alumine in many respects ; its colour is 
se and its specific. gravity probably ¢ exceeds 4,000. 

8. CoRUNDA, or Adamantine Earth, is found in 
the Gadinanin Stone from the East Indies. It ap- 
| ae nearést to the Siliceous earth, but evidently 
differs from it, Its specific g gravity probably exceeds 
3,000. 
| B 3 9. GLUCINE 
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g- Guiucrne has been discovered by Vauquelin 
inthe Beryl, or Aqua Marine. It differs materially 
from the other earths, and forms salts of a sweetish 
taste, whence it derives its name. 

Other properties of these Earths will be particu- 
larised, in that part of the work aPPrORnet to their 
various combinations. 


HEAT, with the various changes produced by it 
in bodies, is considered, by some, as merely the 
consequence of certain mechanical changes in bodies ; 
but it is most generally supposed, that these effects 
depend on a certain matter called Caloric, or the 
Matter of Heat. 

CALORIC appears to be an highly elastic fluid ; 
and is so very subtile, that neither has its gravity 
been yet ascertained, nor its existence, in a simple 
and uncombined state been shewn. It combines che- 
mically with all bodies, ina quantity proportioned 
to their affinity with it. By its elastic power it con- 
stantly tends to separate the particles of matter, in 
which it is opposed by the attraction of cohesion : 
Hence, attraction of cohesion predominating, the 
body exists in a solid form: Caloric existing insuch a 
proportion.as to weaken the attraction of cohesion to 
acertain degree, the body assumes a liquid form ; 
and when the quantity of caloric is increased still far- 
ther, the body takes a gazeous form. 

It constantly tends to form an equilibrium, by © 
passing from bodies of an higher, ‘and diffusing itself 
through neighbouring bodies of a lower tempera. | 


ture. i 
Bodies | 
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Bodies, which thus transmit caloric, are termed 
conductors of caloric; and according to the power 
of doing this, they are termed. good or bad conduc- 
tors. 

Two bodies of the same nature, unequally 
heated, on being brought into contact, soon arrive 
at an equal temperature, the caloric becoming 
equally divided between them. 

But when two bodies, differing in their nature, and 
differing in the quantity of caloric they possess, are 
thus allowed to form one common temperature by 
communication, this will not be found to be an arith- 
metical mean between the two original temperatures: 
but the one will be found to have required a greater 
or a less quantity of caloric than the other, to render 
it of the common temperature. 

This difference of capacity for caloric, or different 
points of saturation, is supposed to depend on the 
different degrees of affinity which such bodies pos- 
sess for caloric. The caloric thus absorbed, is 
termed combined caloric, or in the language of the 
celebrated Dr. Black, Jatent heat. But when it 
is perceptible by the organs of feeling, it is termed 
free caloric, or according to Dr. Black, sensible 
heat. 

The temperature of a body is therefore Biker 
or lower, according to the quantity of uncombined 
caloric it thus manifests: and the point at which 
the mercury in the thermometer rests, when placed 
in contaét with the body, shows the degree of rare- 
faction or condensation the mercury has suffered, 

during 
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during the establishment oftan equilibrium, between 
itand the kody to which ‘iit is applied.* 

The combined caloric may be extricated by exter- 
nal mechanical pressure. Its equilibrium may also be 
disturbed bya new combination : the new’compound, 
differingin its affinities, not having thesame affinity 
with caloric. Nor is its'capacity for heat the mean be- 
tween the sumof the ‘capacitiés ‘of ‘its ‘constituent 
parts, but sometinies ‘ereater atid ‘sometiinies less : 
Hence, “at the instant of wnion, “either its capacity 
is' diminished, ‘and caloricis extricatéd from’ the com- 
pottnid,: aid tnparted ‘to the surrounding bodies 5 or, 
its ‘capacity is icréased, and caloric is attracted from 
the'surréunding bodies, whichin the latter’case suffer 
A ahHiMition, Aid in ‘the forsher case din increase ‘of 
temperature. Pah 

Bodiés ‘passing from a Solid ‘to a liquid ‘state, or 
f¥ém either of these to a gazeduls form, ‘absorba 


portion of héat which becomes Jatchr; ‘enterifg into — 


coubination, as neof the necessary constituents of 
the Body, in'that’state. 


Every substance ‘also ‘passing from a state ‘of Vva- \ 


potir to that Ut ‘a quid, and from this state td 


the'solid. state, suffers its combined Caloric'to’ escape, : 


which then becomes sensible or free. 
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* Mr, Wedgwood invented a pyrometer, ‘made Of _ 


pieces of prepared clay, to meafure the higher degrees of — 


temperature, His scale begins at Visible redness, and the 
extreme heat of a good air furnace ‘Of the common “con= 
stru€ion, is 160° of his {cale, or a little more. 


Flue 2 
Ifa body be not of a nature to undergo such: sepa- 
ration of its parts, by the addition of caloric, as may 
occasion an alteration of its form, still’ an increase 
of its bulk or dimensions, proportionate to its 
Increase of temperature, will take place. 
_ Ice imbibes the caloric communicated to it by 
other bodies, until it has absorbed sufficient to render 
it fluid, the temperature of these bodies descending 
proportionally. From this circumstance we not 
only derive a proof of the difference of capacity for 
caloric, in different bodies, but are also enabled to 
ascertain the relative quantities of caloric they con- 
tain. For since equal quantities of caloric will liquify 
equal quantities of ice, the quantities of ice lique- 
fied by equal quantities of different bodies, will be 
proportioned to the quantity of caloric those bodies 
parted with ; and will therefore point out the quanti- 
ties of specific heat they contained, and their respec- 
_ tive capacities for caloric. 


Count Rumford, from the great quantity of heat 
produced by friction, is induced to ask, What is 
heat?) Is there any such thing as an igneous 

fluid? Isthere any thing that can with propriety 
be called caloric ? He observes, the source of the 
heat generated by friction, appears evidently to be 
inexhaustible ; and adds, that any thing which any 
insulated body, or system of bodies, can continue to 
furnish, without limitation, cannot possibly be a 
material substance. He concludes it to be almost im- 
possible to form any distinct idea of any thing capa- 
ble of being excited and communicated in the manner 
| that 
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that heat is’excited and communicated, “except it be 

Motion. Phil. Trans. °1798. 
Heat, Mr. Davy says, or that ‘power ‘which pre- 
“vents the a€tual contact of the corpuscles of bodies, 
and which is the cause of our peculiar sensations of 
heat and cold, may be définéd ‘a peculiar motion» 
‘probably a ‘vibration ‘of ibe ‘corpuscles ‘of bodies, 
‘tending to separate them. It thay with’propriety be” 
‘called Tite RaPpuustve Motion. ‘The non-ex- 
istence of caloric, ‘or the fluid ‘of heat, he thinks- 
his utabbe) ‘have ‘proved, 
. Bedddes its ‘also id tliat most ‘oF the 
ainblbthets relative to Heat, are'more'easily récone 
“tileable to the mechanical than the chemical dottrine 

of heat. 

“Contributions to Physicaland Medical Knowledge, : 
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LIGHT is am elastic fluid, being reiffeGent from 
bodies that it cannot-penetrate, 1mamangle of reflec-_ 
tion-equal to its angleof incidence. It is projected 
in every direction from radiant bodies, passing | 
through 167000 miles in a.second. Inits.passage near | 
any other substance, it is affected by attraction, and 
suffers’a greater or Tees degree of inflection... In its 
passage from one medium into another of a different | 
degree of density, it suffers refra@ion, or achange in 
its direétion.. Combustible bodies possess the greatest 
refracting power. 
Solar light is divisible by the prism into seven” 
primitive rays, inthe following order ; red, orange, 
wyellow, green, blue, indigo, and violet. It is’ 
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Iso possessed of chemical affinities, by, which. 
enters. into combination with other substances ; ; 
ometimes occasioning, their decomposition, and. ' 
ometimes being, itself extricated from, its combina- 
ions. It, is suppores to, viele to vegetables their 
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ombustibility, and resinons eecuial It also | ena 
iles vegetables to emit torrents.of.pure air, In fact, 

: possesses, such, numerous chemical affinities, that 
here hardly. exists any substance which, does not 
inder go a change from its presence, or absence. 
ugar, borax, flinty stones, and many other sub- 
tances, yield light merely by attrition. Other bo-. 
ies yield it upon being heated ; This property, has 
een termed Phosporism. 

Mr,’ bc ge Wedgwood found that, the .phosphorism 
£ almost all bodies might. be made apparent,.« either 
y. heat or by attrition, By placing | them.on.a. plate. f 
rade nearly red hot, he obtained a phosphoric light, . 
ot only, from different combinations, of earths, and 
ther substances which might be expected to possess’ 


his. “property, but also from PIECES. of white Papel 


ifs, ‘The ‘light, yielded. by bodies. upon, attrition, ; 
e conjectures, may. be attributed to a sudden. heate 
% (red hot) of Barus in. their surfaces. 
Phil Trans. 1792, 
By : some it has been. doubted. whether light i iS not... 
rerely : a modification of caloric, and | many, conne&; 
nem as cause and effect. Some think, with, Epicus 
1S, that this fluid j is a continual emanation of E the lu... 
minous 
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minous bedy, which throws to a distance a portion of — 
its substance: and this is the emission of light adopted _ 
by Newton. Others, with Euler, think it is diffused — 
throughout infinite space, and is acted on by lumi- — 
nous bodies, as air is by sonorous bodies. Some be- — 
lieve it to be an elementary body, and others con- — 
found it with fire. Richter believes it to be com. — 


posed of the inflammable principle and caloric 


Prevost has even endeavoured to estimate its gravity. — 


Dr. G. Pearson describes fire as consisting of ca- ~ 
loric and light; and considers light, not asa distinct _ 


species of matter, but asastate of caloric, which 


is manifested by its producing the sensation termed 3 


vision.  ° Phil. Journal, and Phil. Trans. 1797- 


Count Rumford concludes from his experiments, — 
that the visible changes produced in bodies by the © 
action of the sun’s rays, are effected, mot by any che» 
mical combination of the matter of light with such — 


bodies, but merely by the heat which is generated, 
or excited, by the light that is absorbed by them. 
Essays on Heat. 

Light, Mr. Davy describes, as a body in a pecu- 

liar state of existence, entering into combination with 

othér bodies, subject to the common laws of matter, 

and requiring no principles but attraction and repul- 


sion to account for its appearances and changes. The 


separation of the particles of light he attributes to 
the repulsive motion, eminently predominating over 
the cohesive and gravitative attraction. He dis- 


tinguishes this state of existence, peculiar to light, © 


from those of other bodies, by the name of REPUL- 
| SIV 
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SIVE PROJECTION; accounting, for the differently 
coloured rays, by supposing that the particles of 
Jight, in. taking the state of repulsive. projection, 
originally received a different repulsive motion. 
Contributions to Physical and Medical Knowledge, 
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OXYGEN is found only in its combinations, which 
from its almost universal agency in the operations of 
nature, are necessarily numerous. It is absolutely 
necessary to respiration and combustion. Its most 
eminent property, and that. from which its name is 
derived, is that of forming acids by its combination 
‘with certain substances, and. which are therefore 
‘termed Acidifiable Bases. 
Oxycen Gaz is the result of the com Witiation of 
“Oxygen with Caloric. It exists in atmospheric air, 
-in the proportion of 27 to 100; and.is more ponder- 
‘ous than the air of the atmosphere, in. the propor- 
tion of 45 grains in the cubic foot; its specific gra- 
Vity being to that of common air, as 1103 to 1000. 
During combustion it is decomposed, the oxygen is 
absorbed and fixed by the burning body, which 
has its weight thereby increased, and its nature 
changed, whilst the caloric, being disengaged, passes 
off inthe state of sensible heat, 
Ignition is said to take place when. this process 
_ goes on without the appearance of flame: Jnflamma- 
tion, when the combustible matter, assuming the 
gazeous form, burns in fame: and Detonation, when 
inflammation occurs with great rapidity and noise. 
; ts So 
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‘So high a degree of ‘temperature may ‘be ‘produced 


bythe access of oxygen, that by aistream ofinflamed _ 


oxygen’ gaz, ‘substances, otherwise refractory, may 
be easily fused. It is also decomposed by metals, 
the oxygen uniting with the metal, forming an Oxyd, 
the ealoric escaping. This process is termed Oxyda- 
tion.—F rom its being absolutely necessary to respi- 
ration, ithas been termed Vital dir, it being-absor- 
vbed, during respiration, by the blood in the lungs, 
which.thereby acquires.anaugmentation-of its vital 
‘powers, and becomes of a vermillion colour. -Et 
-is plentifully emitted’ by vegetables during their ex- 
/posure'to. light. But both this-process, and that -per- 


formed during «the respiration:of ‘animals, -will.be . 


more fully examined when. the.ether. constituents of 
air and. of water have been treated of. It may be 
disengaged: from its: bases by the: action of light, and 
by: the application of suchsnbstances:as:have:a:supe- 
rior. degree of! affinity »with: those -bases, as «will be 
.shown when treating respectively of each. 
°Mr.' Davy, who denies’ the ‘existence of caloric, 


supposes Oxygen Gaz to’be'a substance componrided | 


of lightand-oxygen. “He terms it Phos- Oxygen. 
Contributions, Physical and Medical, 1799. 


‘EE¥DROG EN, as‘itsname imports, contributes to 


the:formation:of water. <Ithas:only:been; obtained — 


sin combination. 
Hy proern Gaz, sometimes termed Inflammable 
Caw, isformed by the unionof Hydrogeawith Caloric. 
It 
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It is about. 12 times as light as commonair, and has a. 
disagreeable odour, which it loses when deprived of, 
the water which, it holds in solution, equal.to half 
its. weight. It. is absorbed. by vegetation, and.is 
then. supposed; to become one of the constituents of: 
oil. It.is not fitted for respiration, though, not ime 
mediately injurious. When by. itself, it extinguishes, 
flame; but. being mixed with. oxpgen.it burns with 
a brilliant flame, when any. body already: ignited is 
brought into contaét.with it. It is produced by the, 
resolution of, animal. and vegetable substances, and: 
by- certain chemical processes, containing impurities, 
according to the. substances. from which: it is ob- 
tained. 

WATER is formed; by. the union. of. hydrogen-and, 
oxygen. ‘The proof of its composition is thus.ob- 
tained:: —Water being applied to the- surface of 
heated iron, the quantity of water is diminished, 
the iron obtains an increase of weight, and an in- 
flammable gaz is separated. The gaz thus formed, 
is found to be hydrogen.gaz ;. and the increase of 
weightin the iron, which, with the. weightof the saz, 
equals the weight lost by the water,. is found to pro- 
ceed from the absorption of oxygen.—Again, if 14 
parts of hydrogen gaz be burned. with 86 of oxygen 
$22, water is formed nearly of the same weight with 
the gazes employed. The composition of water, 
by the ponderable part of these gazes, is, beautifully 
evineed by the experiments.of Dr. G. Pearson, made 
with.a view of ascertaining the nature of the gaz 
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produced by passing wlestrie’ discharges a threrigh 
water, — : 
Water, when pure, is transparent, colourless, 
and void both of taste and smell, It exists, accord- 
ing to the quantity of calorie with which it is com~- 
bined, either ina solid state, when itis termed Ice, 
orinastate of fluidity, or of vapour, —— mins 
It enters into the composition of most bodies in 
the animal, vegetable, and mineral kingdoms, either: ‘ 
in a state of conibination, or of simple mixture ; 
contributing to the hardness and transparency of 
some bodies, as saline or stony crystals, and giving 
fixity to others, as the acids. On being borigereee to: 
ice, it has its volume increased, and undergoes a 
confused crystalization 5 a sensible evolution of calo- 
ri ic taking place at the moment of congelation % : pass 
ing again from the solid to the liquid state, caloric © 
is absorbed, and coldness is produced. © ‘ 
perm 
NITROGEN, or Azote, the Nitric Radical, 

: : ail 
or acidifiable basis of nitric acid, has only been obs | 
tained in a state of combination. . 

NirRoGEN GAz, which has also been ceria 
Azotic Gaz, or Atmospheric Mephitis, is formed by 
the combination of Nitrogen with Caloric. It forms © 
more than two thirds of the air of the atmosphere, . 
but alone, destroys animal life, and stops combustion, 
It may be obtained from the atmospheric air, when, — 
by the oxydation of metals, by combustion, or by 
any other process, the other constituent of the air, 

. : theg 
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the Oxygen Gaz, has been absorbed. It is lighter: 
than common air, in the proportion of 985 to 1000, 
is not in the least acid, nor soluble in water. 

ATMOSPHERIC ArR, that transparent, colour- 
less uid, which every where invests’ this Globe, 
possessing elasticity and gravity, is composed of 
Nitrogen and Oxygen Gaz, in the proportion of 73 
of the former, and 27 of the latter, in a state of mix- 
ture, not of intimate combination. The constituent 
principles of atmospheric airare rendered evident 
by the following experiment. 

Quicksilver being inclosed in a proper vessel of 
atmospheric air, on heat being applied, the air will 
be diminished, and the quicksilver lose its splendour, 
and gradually change to areddish powder, acquiring, 
at the same time, an augmentation of weight. When 
neither the air nor the quicksilver suffers any farther 
change, the separation of the principles has taken 
place: the one, the gaz remaining in the receiver, 
is unfit for supporting flame, or maintaining respi- 
ration, and is nitrogen gaz; the other is absorbed 
by the quicksilver; whilst reducing to the state of an 
oxyde, and may be extricated from it on the applica. 
tion of heat, when the powder, to which the quick- 
silver isreduced, will be restored toits metallic state, 
but will have lost the weight it had gained during 
its oxydation ; this deficiency being exactly equal to 
the weight of the evolved gaz, which is oxygen 
gaz. 

These separated gazes, thus differing in their pro- 
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perties from each other, and from atmospheric air, 
being again. mixed, form atmospheric air of the 
ordinary degree of purity. Atmospheric: air con- 
taining in every 100 > parts, 27 of oxygen, and: 73. 
of nitrogen’ gaz. 

It must, however, be acknowledged, that in dias 
forming respirable air, an-aériform fluid is obtained, 


differing in some trifting respects frommthe ordinary — 


air of the atrnosphere. 
F, Von Humboldt supposes that our not being 


able to form an aériform fluid, perfectly similar to 


that of the atmosphere, does not proceed from our 
ignorance of the quantity or quality of the gazeous 
bases, but froma difference in their union ; that in 


the atmosphere they may be considered as in a state | 


of chemical combination, but in the artificial, merely 


asa mixture. Fournal de Physique, 1798. 


, Dr. Mitchill of New York supposes the matter of — 


pestilence to be Septon (azote), chemically united ) 
.with Oxygen, base with base, before they had at-_ 
‘traéted caloric enough to convert them to gazes, and | 
give them the repellency incidental to that cons 


dition, as is the case when their two distinct ~ 


gazes aré merely mixed, as in atmospheric air. | 
The Dottor employs: ‘the term Septon, - for- Azote 


_or Nitrogen. 
Septous Gaz, tor Azotic Gaz. 
Septic Gaz, for Nitrous Gaz, &c. 


Mr. Davy discovered that what he calls nitrous” 


._phos-oxyd, or gazeous oxyd of azote, is respira 


takings 
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whem perfectly freed from nitrous phos-oxyd(nitrous 
gaz), and that it appears to support life longer than 
common air.—Dr. Mitchill’s theory of contagion 
is of course, Mr. Davy says, completely over- 
turned. 

When mingled with ap of Oxygen Gaz (Phos- 
Oxygen), animals live in it without any injury. 


Mr: D. made two inspirations of it, pure, without 


any disagreeable effects, and breathed it for some 
minutes with an equal quantity of Oxygen Gas, 
(Phos-oxygen) when the effeéts produced by it were 
very peculiar. Nicholson’s Journal, May 1799 
Respiration and Combustion depending on the 
presence of Oxygen, these processes will always be 
affected by the proportion in which the Oxygen Gaz 
exists inthe air in which they are performed. The 
atmosphere also contains foreign’ matters, such as. 
other gazeous bodies, water which it holds in solu- 
tion, minute detached particles of bodies, &c. 
Nitre, with half its weight of sulphuric acid, being 
distilled, a yellow fuming liquor is first obtained, 
which is Nirrous Ac1ip,* or Glaubers fuming 
| : Spirit 


“* The acids may exift in three ftates of combination 


with oxygen—ift, When their bafes are not faturated with 
oxygen, which is defignated, according to the prefent 


Nomenclature, by the termination ows. 2dly, When 


completely faturated: with oxygen, which is pointed out 
by the termination ic, and gdly, When poffeffing an excefs 


of oxygen, when the fubftance is faid to be oxygenated, 
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Spirit of Nitré. The fumes which escape, appear — 


to result from the fluid containing more Nitrogen, 
thanthe Oxygen it holds is capable of saturating ; 
for if this acid be heated in a glass vessel until red 
vapours cease to be emitted, or if it be mixed with 
water, by which also red vapours will be made to 
issue copiously, the acid will, in both cases, have 
become true Nitric Acyip with its full portion of 
Oxygen ; and the red vapours will be found to be 


Nitrous Gaz, which consists of Nitrogen _ 


with so small a portion of Oxygen, as not to impart 
to it any of the properties of acids. 

Nitrous Gaz appears then, to consist of Nitrogen 
and Oxygen Gaz, in the proportion of 202 parts of 
the former, with 434 parts of the latter. It speci- 
fic gravity is rather less than that of atmospheric 
air, it is unfit for respiration, does not maintain 
combustion, nor manifest any acid properties. It is 
in itself transparent and colourless, but assumes a 
red colour as soon as it meets with the oxygen of the 
atmospheric air.~A farther proof of the nattire of 
its composition may be deduced fromanother process 
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by whichit is produced. The nitric acid being added — 


to Iron, Copper, Zinc, &c. the metals are strongly 
oxydated and nitrous gaz is evolved: the metals” 


here by absorbing the Oxygen of the nitric acid, 
having let loose the Nitrogen with a very small por- 
tion only of Oxygen. 


Its:compositionis alsoproved by itsdecomposition, — 
for pyrophori being burned ina vessel of nitrous — 


ZALy | 


ae aaa 

Giz, wimined nitrogen gaz will be left, the other 
constituent, oxygen, having coinbined with the 
body in combustion, | sq 

From the avidity with which it absorbs oxygen to 
form nitric acid, it has been employed as an Endi- 
ometer to measure the quantity of oxygen in the 
atmosphere ; the diminution of volume ina given 
quantity of atmospheric air, to which the nitrous 
gaz is applied, giving the quantity of oxygen absor- 
bed, and the quantity which the given quantity of 
atmospheric air contained, : 
_ Nirrovs Acip Gaz is formed of the same cons 
stituent principles as the Nitrous Gaz, but ina dif. 
ferent proportion, nearly 6:1 I parts of oxygen, being 
united with 20% of nitrogen, It may be formed by 
the addition of Cxygen to Nitrous Gaz. 

Nitrous Acip, or Glaubers Suming Spirit of 
Nitre, is formed when the nitrous acid ¢ gaz is con. 
densed into a fluid, It is of a deep Pelnews colour, 
of a strong disagreeable smell, and emits red pun- 
gentvapours, It combines with almost all etherial 
fat or empyrcumatic oils, forming with ‘them a 
‘sub-resinous substance, which has somewhat of the 
odour of musk ; sometimes inflammation is produ. 
ced. With the empyreumatie oils. of heavy woods, 
such as guaiacum, it forms a light ee mass, 
called Fungus Philosophicus. 

Nitric Acip, or Aqua Fortis, is formed 
when a still larger proportion of Oxygen is united to 
Nitrogen, which we have seen may beaccomplished 
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by-abstracting the stperabundant nitrogen from the 

foregoing acid. Nitric acid consists of 79$partsof. 

oxygen, and 204 of nitrogen—when pure, it is nearly; 

colourless. It gives.a yellow colour to almost all ani- 

mal substances, and dissolves and icorrodes ‘iron, cop 

per, zinc, &c. with. great rapidity,, nitrous, gaz, . 
being extricated. It unites eagerly, with water, the 

mixture being first. green, then: blue, and: lastly, 

colourless. It thickens and blaekens oils; convert+ 
ing them to.a-coal, on inflaming them, according, to 

the nature of the oil, and the degree’ef, concentra~_ 

tion.of. the.acid. 

Professor Pictet having’perceived.a manifest smell 
of nitric. acid, on the mixture of hot oxygen gag - 
with.the atmospheric air, conceived! that nitric acid 
was here formed: by the chemical combination of 
the twoconstituent principles of that acid. But Mr. 
Nicholson, the Editor of the Journal of Naturat 
Philosophy, suspects. that the azote was: furnished. — 
by the manganese,, driven over after ignition took 
place. 

From the facility with which nitric acid: parts. 
with its oxygen, it isemployed as a proper vehicle 
inwhich the oxy gen’ may be applied to certain-acidi- 
fiuable bases, to procure the peculiar acids of those 
radicals. For this purpose the nitric acid is, added 
to the substance, containing the radical or base, 
and distilled from it, it passing over in the state: of © 
nitrous acid, nitrous gaz, oreven nitrogen, accord» 
ing to the quantity of oxygen which has beensubs— 
tracted from it by the acidifiable basis, now ren- 


dered 
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dered-a peculiar acid. “Thus are acids obtained 
|from sugar, arsenic, &c. as will be’hereafter shewn. 
ALKALIS, whose general characteristi¢s. are, 1, an 
jacrid, urinous taste ; 2, changing the veeetable blues 
green; 3, combining with acids, and forming neu- 
tral salts; 4, facility of solution in water ;—-appear 
tobe derived from. nitrogen, which has: therefore 
been esteemed the alkaligene principle, and are 
therefore considered inthis place. ‘They are divided 
into volatile and fixed. 

| pe eirabaigt or the Volatile Alkali. Phis has been 


pomposition, It is distinguished from the other 
likalis: by its, pungent «smell, and great degree of 
volatility. 1000 parts contain'807 of-nitrogen, arid 


| ALKALINE Gaz is formed by the combination of 
Immoniac with Caloric, It is lighter than common 
ie ts. unfit for combustion, the flame enlarging 
pefore it is extinguished, It destroys animal and 
vegetable life : its-other -properties-resemble those 
| vhich have-already been attributed: to°>Ammoniac. 

}9Fixep. AtKatts- have*for their peculiar charac- 
jeristics, rst, Their not being -volatilized by the 
jest intense “heat. -2dly, ‘The forming glass when 
lasedwithtflinty substances. 3dly, The rendering 
ils miscible with water. “Analogy, and even expe- 
iment, lead to the conclusion that they are formed 


by 
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by the combination of nitrogen, with some unknown 
basis, probably earth. 

Por Asu, or the Vegetable Fixed Alkali, 1s ob- 
tained by washing the ashes of burnt vegetables, or 
of the lees, or of the tartar of wine. When obtained 
from the two latter substances it has been called the 
Salt of Tartar, and when it has become fluid by imbi- 
bing moisture, it hasimproperly been termed Oil of 
Tariar, per deliquium. It is conjectured by Fourcroy, 
that pot-ash is the result of the combination of nitro= 
gen with lime. ¥ 

Sopa, orthe Mineral Fixed Alkali, is sometimes 
found in a native state, but is in general obtained by 
the combustion of maritime plants. It differs from 
pot-ash, in not being deliquescent, and in crystal- 
izing in rhomboidal oftohedrons; but the chief 
differences between them are observable in thei 
respective combinations, _ 
. Like the former, this Alkali is supposed to be 
formed by a combination of Nitrogen with some 
other principle, which has also been supposed to be 
an earth: ‘his earth has been supposed to be “ 
nesia by Fourcroy and Lorgna. | : 

Professor Klaproth has. discovered the weed 
alkali, in the fossil called Jeucit. Professor Abil- 
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_gaart found that the pot-ash formed a constituent 


part of animal blood ; and La Metherie and Gren, 
have discovered the fossil alkali in the Salsula Soda. 
Nirrates are Neutral Salts, formed by the! 


combination of nitric acid, with certain bases.* 


Lane 

NtrraTe oF Pot-Asu, Nitre,-or- is Salipetre, 
formed by thecombinationof the Nitric Acid with Por- 
ash. \t is produced Spontaneously in various. ‘situati- 
Ons, sometimes efflorescing on the surface of the earth, 
and on the walls of old buildings ; it is also found in 
some vegetables, in mineral Waters, dunghills,. &c, 
It may be artificially produced by the concurrent 
putrefaction of animal and vegetable substances. 
Light earths, such as lime and marle,» magnesia and 
clay having little effect, ashes the refuse of soapma- 
nufactories, &c. being stratified for this purpose 
with straw, dung, and putrifying animal and ve. 
getable substances; wetted with urine, blood, dung- 
hill water, and the mother waters of saltpetre ;-and 
turned and exposed fo the current of air. 

‘ It is formed, in these processes, by the extrication 
of Nitrogen, which, combining with the Oxygen, 
forms the acid, this uniting with the. alkali, which 
is separated at the same time, forms the. Nitrate of 
Potash. It crystalizes in hollow hexahedral prisms, 
with pyramidal hexahedral extremities, yielding a 
pungent taste, and impressing the sensation of cold- 
hess On the tongue. It is soluble jn 7 parts of cold 
ind x of hot water. 100 grains contain 30 of Acid, 63 
of Alkali, and 7 of Water. By distillation, it yields 
12000 cubic inches of Oxygenous gaz for every pound 
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feveral acids with certain bafes. The names by which 
hefe compounds are exprefled terminate in ate, when their 


icids are completely faturated by oxygen, and in itey whea 
leprived of a certain quantity of oxygem 
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of nitre, Caustic or pure Alkali being left behind.— 
Thrown on burning coals it yields a white flame. It — 
fuses at a moderate heat, from the water of crystal- 
ization itcontains. Fused until its water of crystali- 
zation isdisipated, and cast into moulds, or poured 4 
on to plates, it becomes what is called Crystal Mine- 
ral, or Sal Prunel. Mixed withan equal quantity of 
sulphur, and fused ina red hot crucible, the sub- — 
stance called Sal Polycrest is formed. 

Being fused ina crucible, and powdered charcoal 
added till detonation ceases, Carbonate of Pot-ash is — 
formed, which, purified, was formerly called Fixed — 
Nitre, and in a state of solution in water, Liquid : 
Fixed Nitre, or Glauber’s Universal Alkabest. 

The above process being performed in close ves. : 
sels, a liquor distils, which is sometimes impreg- : 
nated with nitrous acid and ammoniac, which has © 
been called Clyssus of Nitre; Carbonate of Pot-ash a 
remaining in the retort, the Oxygen combining — 
with the inflammable body, by which an acid is 
formed, which uniting with the Pot-ash of the 
Nitrate, forms a new neutral Salt. 100 grains is found 4 
tojcontain 30 of acid, 63 of pot-ash, and 7 of water; 
and a mixture in this proportion, will, on evapo- 
ration, yield crystals of the purest Nitre, formerly 4 
called Regenerated Nitre. ‘ 

AcIDULOUS NITRATE OF PoTasH, or Nitra- ; 
ted Nitre, is formed, if the nitric acid be employed ~ 
beyend the point of saturation. : 

NITRATE OF SQDA, Nitrated Sadq, Cubic or 

Rhomboidal 
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Rhomboidal Nitre, is produced by the artificial com- 
bination of Nirric Acid with Soda, not having been 
found ina native state, 

It has a cool bitter taste, slightly attracts the 
humidity of the atmosphere, is soluble in 3 parts of 
cold water, and but little more soluble in hot water. 
It fuses on burning coals with a yellow flame ; its 
other pr operties resemble those of Nitrate of Potash. 
‘100 grains contain 28,80 of Acid, 50,09 of Alkali, 
and 23,11 of Water. 

The strongest Nitrous Acid is to be found in Ni- 
trated Soda. Kiraven. 

NITRATE OF AMMOoNIAC, is formed either by 
the combination of thenitrous acid Gaz, witham- 
moniacal Gaz, or by the saturationof the Ammoniac 
with nitric Acid. It forms in beautiful ftlexile nee- 
dle-like crystals, of a cooling but acrid taste. . Ex- 
posed | to the fire, it fuses, dries, and then detonates. 
100 parts contain 46 of Acid, 40 0f Ammoniac, and 
14 of Water. 

NITRATES with earthy bates. 

NITRATE OF Liz, formerly termed Nitrous 
Selenite, 1s found adhering to, andembodied in, cal- 
careous stones, and dissolved in various mineral 
Springs. It is formed near inhabited places, and is 
yielded by the lixiviation of old plaster, and by the 
mother waters of saltpetre, as they are termed by 
the manufacturers. It forms acicular crystals of 
a sharp and bitterish taste, which readily deliquesce, 
and are very soluble in water, It fuses when exposed 
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to heat, parting with its acid in the form of Nitrogen 
and Oxygen Gazes; the earth which remains, after 
the fire has been rekaiahay urged, is phospheres- 
cent, and is called Baldwin’s Phosphorus. | 
The Fixed Alkalis and Barytes precipitate the 
Lime. Sulphuric Acid unites with the Lime, - and © 
disengages the Nitric Acid. 1oo parts contain 43 
of Acid, 22 of Lime, 35 Water of Crystalization. 
Nitrate oF Baryres, has not yet been found 
native. It crystalizes difficultly, and though 
deliquescent, requires a considerable quantity of | 
water for its solution. Neither Alkalis, nor the 
other earths, decompose it. But the Sulphuric Acid 
is detected in any mixture by this Salt, since by 
uniting with the Barytes, sulphates of Barytes, org 
ponderous Spar, is precipitated. 
Nitrate or Macnesia is found in decayed 
walls, &c. It forms tetrahedral columnar crystals, — 
which taste acrid and bitter, are deliquescent and 
readily soluble, either in Water or Spirit of Wine. 
It is decompounded by Lime, Baryt, and fixed Al- 
kalis, and by the sulphuric and fluoric Acids. ; 
In 100 parts are oth of Acid, 27 of Magnesia, and | 
37 of Water. 
NITRATE OF ALUMINE, forms in small prisms, | 
which are deliquescent, and give an astringent taste. 
In the fire they swell, and are decompounded, losing) 
Sieir Oxygen. 


SULPHUR may be considered as a simple body, 
since, 
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Since it has not hitherto been decomposed. ® is 
dry, brittle, of a yellow colour, and. manifests elecs 
tric attraction on being rubbed. It is found in and 
on the surface of the earth, both pure and ina state 
of mixture. It is said also to exist in certain veges 
tables, and to be formed during the putrefaction of 
animal and vegetable substances. It is separated 
from its impurities by sublimation, when it is term- 
ed Sublimed Sulphur, or formerly Flowers of Sulphur. 
By amoderate heat it may be fused; and in this 
State may be poured into moulds, bas form it into 
rollsor sticks. 

_ During its combustion it yields a blue flame, and 
a penetrating odour, Oxygen combining with the 
Sulphur in combustion, and forming the Acid to 
which it gives a name. 

Sulphur combines with the fixed and volatile 
Alkalis, and withall the earths, except Alumine. 
The compounds being termed Sulphurets. 

SULPHURET OF POT-aSH AND OF SODA, or 4/- 
Raline Liver of Sulphur, is obtained by melting two 
or three parts of the Alkali, with one of the Sul- 
phur. This compound is a hard substance, of a 
brown liver-colour, which soon imbibes moisture 
from the atmosphere; when it emits an odour resem. 
bling putrid eggs, wien proceeds from a gaz form-. 
ed in consequence of the decomposition of the water ; 
its Oxygen Gaz uniting with one part of the Sul. 
phur, whilst its Hydrogen Cae) dissolving also 
1 portion, forms 


D3 SULPHURATED 
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SULPHURATED HYDROGEN GAZ, OF _ Hepatic 
Gaz, thus formed, blackens most of the Metals 
and their Oxyds, destroys life, renders violets green, 
and burns with a light blue flame, depositing, at the, 
sametime, Sulphur. It also mixes with the Oxygen 
of the Atmosphere, forming Water and depositing - 
Sulphur. | : ¢4 
SULPHURET OF AMMONIAC, or, as it was 
formerly called, Boyle’s or Beguines fuming Spirit, or 
Volatile Liver of Sulphur, is obtained is, the form of 
a yellow fuming liquor, by the Ammoniac and Sul- 
phur uniting, whilst in a state of Gaz, during dis-— 
tillation, from one part of Sulphur, two of Am-— 
moniae, and six of Quick-lime. Like the other 
Sulphurets it is decomposed by acids: and if, they 
concentrated sulphuric acid is employed, a dangerous: 
degree of heat, and explosive effervescence will 
be produced. 4 
SunpHurET or Lime, formerly called Hepar 
of Lime, is formed cither in the dry or moist way, by 
tne mixture of one part of Sulphur and two of 
Quick-lime. When recent and dry,. it absorbs 
light, and shines in the dark ; when the Lime. of 
Oyster-shells is employed, it is termed, from. its 
_inventor, Canton’s Phosphorus. ' 
It speedily loggs its taste and smell, by exposure 
. to the atmosphere ; and suffers decomposition y 
acids, like the other Sulphurets, sulphurated Hy- 
drogen Gaz being disengaged. bagi: See 
SULPHURETES OF BARyT. ,This combinat 
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ziso absorbs light, andshines in the.dark ; . this, is 
the Bononian Phosphorus. .Ponderous spar, made 
into little balls, with mucilage of tragacanth, are 
heated with charcoal in a crucible, for this purpose, 
and is thereby rendered a Sulphuret cf Barytes. 

SULPHURET OF MacwesiA, or Hepar of Mag- 
ne sia, is formed by the digestion of equal parts of ° 
Sulphur and Magnesia in Water. ,The Magnesia 
is precipitable by Fixed Alkali, which hasa stronger 
affinity with the sulphur. It affords small cr y sti alline 
needles by spontaneous evaporation. 

Sulphurets combined with Nitre, also ca Media tie- 
nating powder, in the proportion of one part of the 
former to two of the latter, or one part of Sulphur, 
two of dry carbonate of Pot-ash, and three of ace 


being placed ina small quantity on a shovel, and gra- 
dually heated until it melts ; the mass tes a slight 


flameis perceived, and, inthat instant it explodes. 
with much violence, by the inflammationof anex- 
tremely inflammable frlminating gaz, formed by the 
hepatic gaz from the Sulpheret and the Oxygen from 
the Nitre. In the, combustion or detonation of Gun- 
powder, which is a mixture of Sulphur,, Nitre, and 
Charcoal ; at the instant of explosion the Sulphur 
and Carbon receive, Oxygen.from the Nitre, and 
become Sulphureous and Carbonic Acid Gazes; Ni- 
trogen Gaz is also produced from the Nitre, and the 
Water is changed to Vapour. 
SULPHURIC ACID,,formerly c: led Spirit or Oil 
of Visriol, is formed by the combinationef Sulphur, 


which 
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whi ny isits eee Ae Oxygen. Itis obtained, when 
combustion of the Sulphur is carried on very slowly, 
the air being allowed a long tine to digest with the 
Sulphur; but it is produced with more facility by 
the addition of Nitre, which furnishes Oxygen 
abundantly. It is also obtained by distillation from ~ 
Sulphur and Nitric Acid, in the proportion of 48 
ounces of the Acid to two ounces of the Sulphur. 
100 parts contain from 69 to 72 of Sulphur, and 
from 28 to 3x of Oxygen. hbk. 

It suffers congelation by intense cold, ts dither’ 1 
tothe touch, attracts moisture from the atniosphere a 
with great avidity, and when mixed with water pro- 
duces heat beyond that of boiling water. It aéts ra-_ 
pidly on all inflammable substances, rendering them 
black, the acid itself becoming brown or even ~ 
blackish. ; 

Tur SuULPHUREOUS AciID js formed by this ad-_ 
dition of inflammable matter, in conseqtience of 
a decomposition of the Acid, the inflammable body . 
having deprived it of a considerable portion of its, 
Oxygen. This change is effected by digesting almost” 
any animal or vegetable substance, or even Sulphur 
in the Sulphuric Acid, but it gradually absorbs Oxy- 
gen from the atmosphere, and returns to the state 
of Sulphuric Acid. 4 

THe SuLPHUREOUS AcIDGAZ may be ob 4 
tained in.all those processes in which any inflamma, 
ble body deprives the Sulphuric Acid of a part of 
its Oxygen, It is acompound of Sulphur and Oxy~ 


gen 
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igen, the latter being ina less proportion than in the 
Sulphuric Acid, with acertain quantity of Caloric, 
This Gaz has an acid taste, and the acrid and pene- 
trating smell of Sulphur, It destroys animals, and 
extinguishes ignited combustible substances. It 
unites rapidly with ice, which melts by the’ heat 
disengaged during its fixatien. 
SULPHATES are neutral Salts, formed by the 
Sulphuric Acid with certain bases. 
SULPHATE OF Pot-asu, formerly called Arca- 
num Duplicatum, Sal. de duobus, Vitriolated Tar- 
tar, & Vitriol of Potash, is produced by the combi- 
nation of the Sulphuric Acid and Pot-ash.. It forms 
in crystals of hexahedral prisms, terminating in hex- 
nhedral pyramids, with triangular faces, having ra- 
her a penetrating bitter taste, and are soluble in 16 
parts of cold water. 100 grains containing 30,21 of 
[Acid ; 64,61 of Alkali, and 5,18-0f Water. 
It decrepitates on hot coals; but.with greater 
neat it fuses, and is volatilized without decomposi- 
lion. It may be supersaturated with its acid, when 
it fornis the Acidulous Sulphate of Pot-ash. ‘This 
Balt eflorseces in the air, | 
The strongest Sulphuric Acid, .Mr. Kirwaa 
remarks, exists in this Salt. : 
| SULPHATS oF Sopa, formerly called Glapbels 
Salt, Sal Mirabile,: Vitriol of Soda, Gc. is formed 
xy the combination of Soda, with the Sulphuric 
cid, ‘Itis found in various mineral waters, and 


is 
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is yielded very plentifully by the Tamarix Gallicd, 
onthe sea coasts, in the South of France. 

It hasa very bitter taste, crystalizes in triangu- 
lar oftohedrons of a prismatic figure, swells and 
boils upon heated coals, effloresces in the air, and 
is soluble in its own weight of boiling water, and in 
3 parts of cold. 100 parts contain 14 of Acid, 22 of 
Alkali, 640f Water. It is decomposed by Pot-ash 
and Barytes. 4 ie 

AcipuLous SULPHATE oF Sopa, is formed 
whenit is supersaturated by its own Acid. ‘a 

SULPHATE OF AMMONIAC, called formerly 
Glaubers Secret Ammoniacal Salt, is formed by the 
dire&t or indireét combination of its con stitwent 
parts. It is said to be found near Volcanos in Tus- 

cany. its crystalsare thin hexahedral prisms, with 
pyramidal extremeties, are very bitter, melt with 
heat, and losing their water of crystalization, 
they fuse, and are partly volatilized. — ; 


Mr. Hatchet observes, that the whole of it may 
be raised and a great part decomposed, merely by 
the employment of a proper degree of heat. He 
also supposes that most, if not all of the ammoni- 
acal salts suffer different degrees of decomposition, | 
whenever they are treated in the dry way. bo 


Phil. Trans. 1795*, 

It is dissolved in its own weight of boiling watery : 
and twice its weight of cold water. 3 
It parts with the Ammoniac on the addition of 
fixed Alkali, Barytes, and Lime. 
SULPHATES! 

| 


baie 

SULPHATES with earthy bases. 

SULPHATE OF Lime, or Selenite or Gypsum, is 
formed of Lime and. Sulphuric’ Acid. Exposed to 
fire, it is reduced toa white powder, called burned 
Gypsum. Water is speedily absorbed by this pow- 
ler, rendering ita paste, which soon hardens. If 
violently urged by heat, it forms a light coloured 
slass. It may be decomposed by the fixed Alkalis 
ind Baryt, which unite with the Sulphuric Acid, 
ind feave the Lime disengaged. It requires 500 
arts of cold water to hold itin solution. 100 parts 
ontain 32 of Lime, 30 of Sulphuric Acid, and 
38 of Water. . 

SULPHATE OF Baryt, or Ponderous Spar, is 
ormed by the Sulphuric Acid and pure Barytes, It 
s generally found in rhomboidal plates. It is less 
oluble than Sulphate of Lime ; when heated 
ecomes luminous, and by violent heat, Vitrifies. 
Jeither Alkalis nor the other Acids have any action 
nthis Sulphate. 100 parts contain 30 of Acid, 
70f Baryt, and 3 of Water. ) 
SULPHATE OF Macwesra, ‘also called £ som 
alts, or Sal Amarus, is formed by Magnesia and 
ulphuric Acid. It is found in various ‘mineral wa- 
rs, andeven in a solid form in the fissures of 
ocks. Its crystals are four sided columns, with 
sur sided extremities, but in general are acicular, 
nd of a yery bitter taste. 1000 parts of cold water 


issolve about 800 of this Sulphate, but 1909 parts 


re dissolved in only 666 of boiling water. It is 
| decomposed 
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decomposes by Lime and Barytes, which unite with 
the Acid, and deposit the Magnesia. Magnesia is 
obtained generally by decomposing this Sulphate, by 
the i hiatite of fixed Alkali to its solution ; the. 
Magnesia being afterwards cleared from its impuri- | . 
ties by rep ee ablutions, and if required to be- 
per feélly pure, by exposure to a considerable degree 
of heat. By the addition of a small quantity of 
Sal Soda to the vegetable Alkali, the Magnesia 168 | 
obtained beautifully light. 100 parts of this Sul-" 
phate contain 24 of Acid, 19 sh Magnesia, and 57m . 
of Water. y 
SULPHATE OF ALUMINE, or Alum, iS formed. 
by the Sulphuric Acid and Alumine. Itis found i in, 
marshy black soil, or in sand at the bottom of some . 
lakes 3. ina ‘crustaceous fori, im the neighbourhood 
éf lavas, or in tender capillary silver-white crystals,, 
inclining to green, of a sweetish astringent tastes 
called Capillary Allum. Haarsalze, Halotvichium, 
or Trichites, or in soft brittle masses, feeling some=. 
what greasy, of a dark yellowish colour, called by 
the Germans, Stone-buiter. Its crystals are two, 
tetrahedral pyramids, base to base, which dissolve 
in r7 times their weight of cold water, and in rather 
Jessthan their own weight of boiling water. Ina 
moderate heat it swells, loses its water of cryse 
talization, and becomes a light white substance 
called burnt-alum. In a more violent degree of 
heat, it loses part of its acid, and becomes tasteless, 
is no. longer susceptible of crystalization, but pre- 


cipitates : 
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Cipitates from its solution, ina very fine adhesive pow~ 
der. Magnesia, Barytes, and the Alkalis, precipitate 
it from this solution; but the alkalis added in excess, 
re-dissolve it, 109 parts contain 19, 78 of standard 
Acid, 18 of Earth dried in a high red heat, and 44 
of Water of crystalization, the remainder, water 
of composition. 

SULPHITES are neutral Salts, formed by the 
union of sulphureous Acid with certain bases. Four- 
croy and Vaucquelin, examining the properties of sul- 
phureous Acid and its combinations, observe that 
the sulphites differ very much from the sulphates, 
and that they possess, 1. a sulphureous taste, simi- 
lar to that of the acid. ». They are decomposable 
by fire, either by the escape of their acid, without 
alteration; or by losing a portion of sulphur, and 
becoming converted into sulphates. 3. They are 
converted into Sulphur by the contact of air, or of 
any substance capable of affording Oxygen, and 
their weight is increased by this conversion. 4. 
They are decomposed by most acids, which &xpel 
the sulphureous acid with effervesence, and the pro- 
duction of a strong penetrating odour. 5. They 
burn rapidly and with flame, when heated with su- 
per-oxygenated muriate of Pat-ash, or with Salt 
petre, and become sulphates. 7. Lastly, the sul- 
phite of Lime is not decomposed by the Alkalis, 
like the sulphate. 

—= 
CARBON, Charcoal, is a simple body ; black, so~ 
norous, and brittle, andis obtained from various sub- 
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stances in the animal, vegetable, and mineral kings | 
doms, generally by volatilizing their other constituent | 
parts. When obtained ina state of purity, it resists | | 
the strongest heat in closed vessels. It decomposes” | 
sulphuric Acid, from its affinity with Oxygen. 
exceeding that of Sulphur. It decomposes nitric | 
Acid with great rapidity, and if the charcoal be 
first powdered, and the acid strong, and allowed to “h 
run down the sides of the vessel, to mix with the 
Charcoal, it burns with rapidity,’ with a ‘beautiful . 
‘flame, throwing up the powder, so as to resemble | 
a beautiful fire-work. With Nitrate of Pot-ash, | 
-jtdetonates ina hot crucible, leaving a fixed Alkali - | 
behind. It is dissolved by the Alkalis, and by | 
the sulphurets of Alkali, both in the dry and mixt) , 
way. It does not unite with metals, but restores” 
their oxyds.to a metallic state. “If burnt in contact ri 
with air, its acidifiable base attracts Oxygen, and 
becomes a peculiar Acid, which, witha certain por- | 
tion of Caloric, assumes a gazeous form. 
Cargontc Acip Gaz, ‘fermerly termed fixed | 
Air, or aérial Acid, 1s formed by the ‘combination | 
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“Gaz, carbonic Acid is ‘aes formed, ina ruesints ia 
precisely equal to that of the Carbon and vias / 
employed. It is heavier than the Air of the atmos. | 
phere, in the proportion of 1¥'to 1 3 has a ‘penetra 
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ting odour and. sour taste, and will serve neither faa 
respiration nor’combustion, It is foundin a gaze- 
ous and pure state, in many subterraneous places, 
It is generated during the decomposition of animal 
and vegetable substances, particularly during the 
fermentative process, and is found in the air of the 
atmosphere ina very small proportion. It readily 
combines with cold water, to which it gives a peculiar 
pungent taste, rendering it manifestly acid, heat 
or congelation again separating it from the water. It 
exists ina concrete state, in combination with alkalis 
and earths, particularly in the calcareous, causing 
these substances to exist in a mild state, which al- 
ways, W hen perfectly pure, manifest a considerable 
degree of causticity. It also renders them effervese 
cent with Acids, from its liberation in a gazeous 
State, in consequence of the new combination, The 
superior degree of attraction of Carbon for Oxygen, 
renders it very difficult of decomposition. | 


Mr. Smithson Tennant, however, by exposing 
carbonic acid Gaz to aN aay and calcareous 
earthinared heat, obtained, as he supposed, a de- 
composition of the carbonic <cid Gaz. The Oxy- 
gen united with the Phosphorus, and composed the 
phosphoric acid, which united with the calcareous 
earth, the Carbon being deposited pure, differing in 
no respect from the iaccont yielded by vegetable 
matter. Phil, Trans, 1791. 

Dr. Pearson, who does not think that the Char- 
coaland phosphoric Acid, are the necessar y result of 
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the agency of the affinities, as stated by Mr. Tennant 
observes, that some chemists have conjectured that 
the Charcoal, in Mr. Tennant’s experiment, either 
pre-existed in the phosphorus, which is distilled — 
from Charcoal, or had arisen from accidental impu- — 
rities. Dr. Pearson, however, made several experi-— 
ments by which the carbonic Acid was decom- | 
pounded, and resolved into respirable Airand Char-— | 
coal. Phil. Trans. 179%- 

Professor Gdttling inforfis us that, by heating — 
over a charcoal fire, ina glass vessel, a mixture of 
Phosphorus and Carbonate of Soda, or Carbonate 
of Pot-ash, the Phosphorus will be kindled, and its 
greatest part consumed, and that the residuum is of © 
an uniform black colour, the salts of which being | 
dissolved in water, there remains an insoluble Car- | 
bon, of adeep black colour. Gdrtling’s Almanach. é] 

From experiments made on carbonated hydroge- | 
nous Gaz, or, as it has been also termed, heavy in- 
flammable air, which has been proved to be a sla 
_ tion of Charcoal in light inflammable air ; Dr. | 
“Austin concluded Charcoal to be a compounded body, | 
of which one of its constituents is Hydrogen, and | 
the other Azote. . ; 


Phil. Trans. 1760 | 
Dr. Beddoes employed this theory in explaining | 
some of the appearances that attend the conversion 


ef cast into malleable Iron. | 
Phil. Trans. 179%. | 


But Mr. W. Henry has detected several fallacie | 
eus inferences made by Dr. Austin, from his expes | 
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riments, and concludes, that Carbon is still to be 
considered as an elementary body, that is, as a, body 
with the composition of which we are hitherto un- 
acquainted. Phil. Trans. 1797 
CARBONATES are neutral Salts, composed qf 
the Carbonic Acid, and certain bases. 
CarBonaTeswith alkaline bases. 
CARBONATE OF PoT-asH, formerly called aéra- 
ted Pot-ash, or aérated vegetable Alkali, is made by 
“exposing a solution of Alkali to the carbonic acid 
Gaz, ufitil saturated, when. it will yield tetrahe- 
-dral crystals, terminating in similar short points. It 
has now less of the urinous, taste, but still. changes 
the infusion of violets green. It does : not attract 
moisture from the air, but rather parts with its 
water of crystalization. By exposure | to. heat, it 
loses its Acid, is rendered pure ‘Alkali, and ca- 
pable of uniting with Silex and forming. Glass ; 
it,is decomposed by Quicklime, and by all. the 
Acids. Four parts of cold Water are required for 
‘its solution. s00 parts contains 20 of Acid, 48 of 
Alkali, and 32 of Water. 

CARBONATE OF SODA, formerly termed afrated 
mineral Alkali, when completely saturated with 
carbon' c Acid, yields rhomboidal crystals of a squa- 
mous. appearance. It is, decomposed by Quick Lime, 
by the Acids, and by Fire, in the same manner as 
the former Carbonate. It soon parts with its water 
of crystalization ; contains in 190 parts, 16 of Acid, 

200f Alkali, and’64 of Water; andina. arson 
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solution, takes two parts of cold, but only equal — 
of hot Water. 
- CARBONATE OF AMMontac, or concrete vola= | 
tile Alkali, may be obtained from many animal sub, — 
tances, but it is not found naturally in this state. 
{tis formed by the combination of carbonic Acid — 
with pure Ammoniac. This may be effected by © 
passing the carbonic acid Gaz through a solution of © 
Ammoniac ; by exposing the Ammoniac in a vessel 
of the ainvout acid Gaz; or by distilling it froma — 
mixture of Ammoniac and the car ennere: of Pot. i 
ash, or Carbonate of Lime, gr other neutral Salts — 
containing this Acid. It dissolves in its own weight _ 
of cold Water, and contains in roo parts, 45 of Acid, Fi 
43 0f Alkali, and 120f Water. It may be decom- — 
posed by most of the Acids, their affinity with Am-_ 
moniac exceeding that of the Carbonic. 

CARBONATE OF Lime, alsocalled, mild calcare- 
eus Earth, Chalk, &c. is formed by the combina- 
tionof carbonic Acid and Lime. ts varieties will 
be noticed, when the various combinations of re 
Earth, &c. forming Stone, are particularly treated © 
of. Ithas not been crystalized by art, although — 
found variously crystalized in its native state. . By % 
intense heat, the Acid is disengaged, and pure Lime - 
remains. It is decomposed by almost all the Acids, _ ; 
by their superior degree of attraction for Lime, % 
forming other calcareous Salts ; the carbonic Acid, — 
escaping in'agazeous form, aa occasioning effer- 
vescence. Se leghed Carbonate ae salle is formed 


by 
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by the solution of this Carbonate in Water, impreg- 
hated with carbonic Acid. 

CaRBONATE OF Bary? . This combination has 
no taste, is not altered in the Air, is almost in soluble 
/in Water, but is decompounded, by heat, and by. ail 
‘the Acids. roo parts contain 65 of pure Baryt, 28 of 
| Acid, and 7 of Water. Dissolved in Water impreg- 
| nated with carbonic Acid, it is the most effectual test 
| of the presence of sulphuric Acid. . Guyton. 
| CARBONATE OF MacwnesiA, or the Magnesia 
| of the Shops, is not found in this combination, but 
is obtained by precipitgtion with the Carbonates of 
| Alkali from the Sulphate of Magnesia. It is solu- 
| ble in Water, -in the proportion of several grains to 
|anounce. It loses its Water and Acid by .calcina- 
| tion, the residue being pure Magnesia, sometimes 
called calcined Magnesia. 3100 parts contain 30 
| parts of Acid, 48 of Earth, 22 of Water. Cold water 
dissolves more than hot, it is therefore precipitated 
| by heating the solution. Butini. 

- CARBONATE OF ALUMINE is. formed by the 
| Acid of the’carbonates of Alkalis, combining with 


| the Earth thereby precipitated froma solution of 
| Alum, 


TRS 


MURIATIC ACID, formerly termed Marine 
| Acid, or Sea Salt, &c. is conjectured, from ana- 
logy, to consist of. Oxygen, in combination with a 
peculiar, but hitherto anknown basis. It is obtained 
| by distillation, from a mixture of Sea Salt, with 


half 
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half its weight of sulphuric Acid, and from its com- 
bination with water, we have it in a fluid form. 
When pure, it is colourless, and of a less specific 


gravity than the nitric Acid. It has a peculiar 


suffocating smell, and copiously emits vapours, which 
are rendered more visible by their mixture with the 
moisture of the Atmosphere. It absorbs the carbonic 
Acid, and its affinities with Baryt, Pot-ash, Soda, 
Ammoniac, Lime, Magnesia, and Alumine, appear 
to bein the order they are here placed. 


Muriatice Acip Gaz, is obtained -by re- 


ceiving the muriatic Acid* Vapours on Quick- ; 


Silver; it thus preserving a gazeous format the 


temperature of the atmosphere. Itis heavier than 


common Air, extinguishes flame, first enlarging it, 
bya greenish or bluish circum-ambient flame. It 
suffocates animals, and is so caustic as highly to in- 
flame the skin. It unites with Water with. great ra- 
pidityand heat, forming the Fluid Muriatic Acid., 


_OxYGENATED Murtaric Acip, is formed by 2 
the addition of Cxygen to the muriatic Acid, which — 


t seizes with avidity, whenever it is presented to it. 


tt is therefore readily obtained by distillation of the 


muriatic Acid, from ‘substances containing much 


Oxygen; such are the oxyds ot metals, particularly 
the native oxydiof Manganese. The Acid is, in this. 
state,,of a yellowish colour, of an austere but notan_ 
acid taste, and .of an.excessive strong disagreeable. 


smell; its vapoursirritating the larynx violently. It 
renders the blue colours of vegetables white, andthus | 
destroys. 


’ _ 
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destroys the colour of most substances, thereby 
fosing its Oxygen. When below the freezing point, 
it crystalizes, in quadrangular prisms. It oxydates 
metals with rapidity, and thickens oils. By com- 
muinicating its Oxygen to Sulphur, it produces the 
sulphuric Acid, and in the same manner converts 
nitrous Gaz into nitric Acid, it becoming ordinary 
muriatic Acid. Exposed to the light, Oxygén Gaz 
ts separated, andordinary muriatic Acid is left ; and 
as its loss of Oxygen is ina dirett ratio of the quan- 
tity of light, this oxy-muriatic Acid has been ae 
posed asa photometer. — 

It seems to differ from the common muriatic Acid, 
on the same principle’ as the nitric and sulphuric 
‘Acids differ from the nitrous and sulphureous; 
the simple oxygenated muriatic Acid appearing to be 
formed, according to the greater or less Lape ese or 
Oxygen, united to the pure radical. 

“When it is mixed with Ammoniac, decomposi- 
tion, with great effervescence, takes place: no neu- 
tral Salt is formed ; but the Hydrogen of the Am- 
moniac, Winbidihg with the superabundant Oxygen 
of the Acid, forms Water, the Nitrogen escapes in 
the state of Gaz, and common muriatic Acid is left, 
If the Acid and the Ammoniac are mixed in the 
state of Gaz, considerable detonation and inflam- 
mation succeed. 

Phosphorus and Carbon immediately unite with 
its» Oxygen, and form phosphoric and carbonic 
Acids. 


It 
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It removes the stain of common ink, though it 
does not affect printer’s ink. . It is therefore recom- — 
mended for cleaning old books and prints. Half an _ 
ounce of mininm-being added. to three ounces of 
common muriatic acid, will render it fit for this_ 
purpose.—Fabroni, Giornale Litt. di Napoli. 4 
It powerfully bleaches linen, cotton cloths, and © 
paper; andinthe proportion of twelve ounces to) 
forty eight pounds of spirit of wine, it is exceed- 
ingly efficacious. in bleaching raw. silk, and even 
entire garments. Journal de Physique. XLII, © 
MURIATES, are neutral Salts, formed. by the | 
Muriatic Acid, aud certain Bases. 2 
MuriaTe oF Pot-Asu, the febrifuge Salt o 
Sylvius, is formed by the combination of muriatie 
Acid with Pot-ash. In roo grains, are contained, 29,68 
of Acid, 63,47 cf Alkali, and 6,85 of Water. Itis 
found in sea- -water, in old plaster, and in the ashes of 
tobacco. It crystalizes in cubes, or in tetrahe- 
dral prisms, which have a strong, bitter, disagrees 
able taste, 4 
Muriate or Sopa, Marine Salt, Common Salt, 
Rock Salt, or Sal Gem, is rendered impure b 
the mixture of sulphate of Lime; Bay Salt by th 
muriate of Magnesia; and River Salt by both.) It is 
formed by the combination of muriatic Acid with 
Soda. In 100 grains are contained 33,3 ,0f Acid, 58° 
_of Alkali, and 16,7 of Water. It is found native in 
mines in many places, but perhiey ard in Poland | 
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and Hungary. These mines appearing, from ‘the 
Shells, niadrepores, &¢. which are found in them, 
to have been formed by the drying up of vast Lakes. 
It isalso obtained hy extracting it from Sea Water, 
by evaporation, &c. Us purification is'accomplish- 
ed by adding a soiution of pure Soda, until no pre- 
cipitation takes place. The Soda decomposes both 
the muriate of Magnesia, and muriate of Lime, con- 
tained in’ the liquor, by attracting their Acid, the 
Magnesia and Lime which it quits falling to the bot- 
tom. The sulphate of Soda thus formed, is separated 
when they liquor cools, which should be allowed as 
soon as crystals of sulphate of ‘Soda w ill form, the 
muriate of Soda being obtained by a farther evapo- 
ation. It is’ not decompounded by silex, and but 
lightly by clay. ‘It however occasions clay to fuse 
readily, and is employed in glazing earthen ware. 
‘tassists'the fusion of glass also. It has a penetrat- 
ng pleasant taste, decrépitates on hot coals, and 
*y Great heat, is volatilized without decomposition. 
‘t crystalizes in’ cubes, ‘the addition of fresh urine 
wodticing crystals of'an octohedral form, soluble 
i 2,5‘times their weight of ‘cold water. It yields 
joda inconsiderable quantities by the following ‘pro- 
esses. © 1.0 ‘By ‘adding nitfic Acid, which, wniting 
vith ‘the Soda, forms the nitrate of Soda, from 
vhich the Soda is obtained“ by detonation. 2.’ By 
dding Pot.ash, which, unitine with the muriaticacid, 
isplaces ‘the? Seda. 3. By mixing the-Oxyds of 
ead. © 4. “By treating ‘it-with \Barytes. » 5. .By 

mixing 
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mixing it with vegetable acid combined with Lead, 
the muriatic acid uniting with the Lead, and form— 
ing amuriate, whilst the Soda combines with. the 
vegetable Acid, from which it may be afterwards - 
freed by evaporation and calcination. 

MuriaTeE OF AMMONIAC, or Sal Ammoniac,” 
is formed by the combination of the muriatic acid 
with Ammoniac, and is found native in many parts, 
particularly in the neighbourhood of Volcanos. It 
is obtained artificially, by distillation from the soot, 
formed by the combustion of the excrements of 
Animals which feed on saline Plants. 100 parts 
contain 52 of Acid, 40 of. Ammoniac, and 8 of 
Water. It crystallizes in quadrangular prismS, | 
terminating in quadrangular pyramids ; or in rhom= 
bic crystals, of asharp, acid, urinous taste, show- 
ing a slight degree of ductility under the hammer. 
It dissolves in three parts and a half of water, at 60% 
of Fahrenheit. It is not decomposed by. Clay, nor 
entirely by Magnesia: but is completely decompos- 
ed by Lime, and fixed Alkalis. The enone al 
ing disengaged in the state of Gaz, leaving a : 
riate of Lime or of Alkali. If the Lime or fixe 
_Alkaliis pure, Caustic or pure Ammoniac is ob- 
tained, but if the Carbonate of Lime or of Alki 
-be employed, then a Carbonate of Ammoniac is 
. the result of the process. — ) 5 

MURIATES with Earthy Bases. - 
Muriate oF Lime, Muriated Calx, Calcare. 
ous Marine Salt, or Glaubers fixed Sal Ammoniat 
Is found in Mineral Waters, but particularly ie 
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the waters of the Sea, to which it contributes te 
give their bitter taste. It speedily deliquesces, 
and therefore, ‘crystalizes with difficulty, im tetrahe- 
dral prisms, with four-sided pyramids. 100 parts 
of Lime, take up 86 of real marine Acid. It is 
decomposed by Barytes, and the Alkalis. It fuses 
With a moderate heat, and by calcination, becomes 
the Phosphorus of Homberg. A very strong solution, 
being mixed with the concentrated sulphuric Acid, 
a solid precipitate is formed, and the Acid disen- 
gaged in vapours ; 3 the two liquids appearing to ke 
instantly transformed into a solid. Mr. Kirwar 
first suggested that the sulphurets might be care- 
fully employed, from their detergent properties, in 
bleaching. Mr. W. Higgins has since succeeded 
with them, by employing alternate immersions ina 
solution of the sulphuret of Lime, and of this 

Salt-oxygenated. 

Mourtate or MaAcnesta exists inthe mother 
water of Salt-works, in springs, and in the 
waters of the Sea. It forms acicular, but deliques- 
cent crystals, of an acrid and bitter taste. 100 
parts contain, 34 of Acid,—41 of Magnesia,—2> 
of Water. 

MuRiATE OF BARYTES does not seem to ex- 
ist native. When obtained artificially, it crystal- 
izes in cubes, which do not suffer any change in 
the air, nor in the fire, and have a nauseous and 
burning taste. Pure Alkalis and Earths have no 
effect on this Salt. The sulphuric and fluoric Acids 
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decompose it very readily; hence this salt is highly 
useful to detect the presence ef these Acids inany 
mixture. 

MuRIATE OF ALUMINE crystalizes with dif. 
ficulty, leaving generally, after evaporation, a sas 
dine astringert mass, of a gummy consistence. 

Oxycrenarep MurRiaTE oF POoT-Asa. 18 
formed by introducing the oxygenated muriatic Gaz 
into a solution of Pot-ash; its crystals, as well. as 
those of the common muriate being formed on 
evaporation in the dark. The exygenated mariate. 
g gives 2 a faint taste, with a sensation of coldness in the 
mouth ; the crystals have somewhat of a silvery ap- 
pearance, and emit light by attrittion, 

It appears to contain more Oxygen, than an equal 
weight of oxygenated muriatic Acid in Water y 
hence the Acid, combined in the muriate, is sup- 
posed to be super-oxygenated. | , : 

It is decomposed by the action of light, parting 
with its oxygen, and becoming simple muriate,  »~ 

This is, however, denied by Mr. Hoyle. ~ (4 

Manchester Memoirs, Vol. Ve 

Heat also separates its Oxygen from it, in the form 
of oxygenous Gaz, 100 grains yielding 75 cubic 
inches of oxygen gaz. P 

On being brought into contact with inland d bed 
dies, it detonates with more violence than Nitre, 
producing very loud reports, probably by the sud- 
den stroke on the air, by the rapid production « of 
waz, When mixed. with equal quantities of sub- 

limed. 
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imeéd Sulphur, it explodes, by mere trituration, 
id spontaneously, if keptina bottle, 
| . Nieholson’s Fournal, 
A grain or twa of Phosphorus being drepped in 
solution of the oxygenated muriate in nitric acid, 
) great number of vivid flashes appear In the liquor, 
A little of this muriate being put into the sulphurie 
eid, violent eracklings or small explosions succeed, 
ind ifa small piece of Phesphorus be also Stopped 
hy a violent explosion takes place: the addition of 
leat will also eceasion its explosion, This muriate 
eing rubbed with an equal quantity of Phosphorus, 
Violent explosion follows with a flash of light, If 
nixed with Charcoal, and smartly struck with a 
lammer, fame, but not much noise, succeeds ; but 
vith pit-eoal, sparks, and some small reports are 
reduced; with Sulphur a report and flame; and 
vith sulphuret of Pot-ash, and of Arsenic the same 
Gets follow, butin a higher degree, Detonations 
N various degrees are occasioned by its being rub. 
ed with loaf-sugar, oils, camphor, rosin, gums 
pic; indigo, aurum musivum, &e, 
Manchester Memoirs, Vol F. Part Ix 
The oxy-muriate of carbonated Pot-asly increatea 
he blackness of ink, used inthe proportion of 1 to 5 
fthe sulphates contained inthe ink, The colours 
f logwood, weld, cochinelle and archil, are ims 
roved by it, ifno heat be employed. Being blended 
vith soap, the soap is improved in its qualities, 
ae J. Forsyth, Nicholson's’ Sournal, Fuly 1799: 
Yr 2 Being 
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Being empleyed in the fabrication of gun-powder _ 
instead of Nitre, the effects produced by its igni«— 
tion, are augmented to a four-fold degree 5 and the 
mixture will explode by mere trituration, 1 
, OxXYCENATED Muriare or Sopa. differs 
from that of Pot-ash, in being more disposed to” 
effervescence, and to solution in alcohol. 
, Nirro-Muriatic Acsp, or Aqua Regia, is 
formed by the combination of the Nisric and Muria-_ 
tic Acids. It may be obtained, by distillation, fron: 
four ounces of nitric Acid, and two of common™ 
Salt ; or from two parts of muriatic Acid, and one” 
of nitrate of Pot-ash. It is also obtained by the dis-_ 
tillation of nitre of the first boiling. Four dincell 
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of Sal-ammoniac dissolved gradually, in the coldy@ 
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in one pound of Nitric Acid, forms an Aqua Regia, 
It is also formed by two parts of pure Nitric Acid, 
and one of Muriatie. The muriatic in all these” 
processes, attaching to itself a. portion of the oxy= 
gen from the nitric Acid, as wellk as a portion of 
nitrous Gaz. Itisof a yellowcolour, and its spe-_ 
cific gravity is lessthan that of either of the Acids” 
mployed. It readily dissolves Gold, which is nat 
done by either of the acids of which it is composed. 
It is employed by the dyers for the solution of Tin, 
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which nitric Acid corrodes, and oxydates without 
E : oa 
dissolving, . | 
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ACID OF BORAX, formerly called Homberg’s 
5b Sedative 
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Sedative Salt, has been found naturally formed in sés 
veral parts, but it is generally found in combination 
with Soda, ferming Borax, from which itisobtained 
by sublimation, or crystalization. It is obtained by 
sublimation, by dissolving three pounds of calcined 
sulphate of Iron, and two ounces of Borax, in three 
pounds of Water} filtering it, and evaporating to 
a pellicle; the mixture then yielding the Acid by 
sublimation. ‘The nitric and muriatic Acids may 
be employed for the same purpose ; but’ half its 
weieht of sulphuric’ Acid poured on Borax, yields 
the Acid by sublimation, in a beautiful state. It is 
tiso obtained by erystalization, by adding sulphu- 
fic Acid, to a solution of Borax im hot water. The 
salt is deposited on the sides of the vessel, as the 
mixture cools: it is also separated by the vegeta- 
ble Acids. It yields a saline cool taste, and red- 
dens the blue vegetable nifusions.. It recuires one 
pound of boiling water for the dissolution of 183 
grains, butis dissolved more easily in Alcohol; the 
solution being of a beautiful green, and burning 
withagreen flame. Exposed tothe fire, it becomes 
a Vitriform and transparent substance, if dry ; but 
if moist, it sublimes. 

Borate OF Sopa, or Borax, is formed by the 
combination of Acid of Borax and Seda. It is found 
in a crystalized state, at the bottom of certain salt 
Lakes, in a barren, volcanic district of the king- 
domof Thibet. This kind, which is invested ina 
preasy covering, is called Brute Borax, Tincall, or 

Rey Chrysocolla. 
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Chrysocolla. Ttis also found in a purer state inthe 
mines of Riquintipa, andof Escapa. A still purer 
kind comes from China. It is purified, by adding 
to it solution of Soda, and by re-crystalization ;. but, 
by this process a great proportion of Alkali is re- 
tained by the Salt. Calcination also destroys the oily 
part, but this process is attended with a considera- 
ble waste. It is best obtained in a pure state by long 
boiling ; the crystals this affords, being. again puri-_ 
fied by a second filtration and crystalizatiom 
When purified, it is white and transparent, with 
somewhat of a greasy fracture. It has a pleasant 
acid taste, renders the blue vegetable infusons 
green, and forms in crystals which are hexahe- 
dral prisms, terminating in similar pyramids. I 
requires 18 times its weight of water at 60° Fah- 
yenheit, to dissolve it, but is dissolved in one sixth of 
its weight of boiling water. Exposed to a moderate 
heat, it melts with its water of crystalization, and 
is reduced into a white opake light mass, when it is 
commonly called Calcined Borax. Ina more vio- 
lent heat it is fused into a transparent greenish yel-— 
Jow glafs, soluble in water, and efflorescing in the 
air. Barytes, Magnesia, and Lime, decompose Bo-= 
rax. It servesasa flux to vitrifiable earths, it also: 
vitrifies clay, but less completely. It is em- 
ployed in forming reducing fluxes; it may also be. 
used in re-producing the fusion of glass ; and in sole 
dering metals it is highly useful, cleansing the sur+ 
face 


? 
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ace of the metal, and assisting the fusion of. the 
older. 

BorATE OF Por-asuH, formed by the combina- 
ion of the Acid of Borax, with Pot-ash, is obtained 
ither by adding Pot-ash to a solution of Borate of 
oda, or by directly combining the Acid with the 
Pot-ash. | 


*TUORIC ACID is derived from the Spar, 
ormed by this Acid, and Calcareous Earth, and 
rom its property of accelerating the fusion of other 
itones, is termed Fiuor Spar. It is thus ob- 
ained. The Stone is distilled in a leaden retort, 
vith its own weight of sulphuric Acid, when a gaz 
ermed Fluoric Acid Gaz, is detached, which forms 
he Fluoric Acid, on coming in contact with water ; 
he sulphuric Acid, at the same time, forming 
sypsum, by combining with the calcareous 
arth. Being distilled in glass, it seizes the 
iliceous earth of the glass, and volatilizing it 
vith itself, deposits it as a siliceous crust on the 
urface of the water in the receiver. On_ being 
nixed with Pot-ash, a gelatinous substance is form- 
d, which retains one fifth of the Alkali 3 with 
‘oda, the effects are nearly similar: with Ammo- 
ac, it forms a jelly, which, when dry, resembles 
ilex; and on being added to Lime-water, the spar 
sregenerated. It does not act on Gold, or Silver, 

but 
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but combines in preference with their Oxydes. It is 
employed for the purpose of etching on glass. 

FLUATE OF Por-asu readily dissolves in wa- 
ter, deliquesces in the atmosphere, and is with diffi- 
culty ¢rystalized. Itis decompounded by Lime, the 
Lime uniting with the Acid, and forming regenerat- 
ed Fluor: it is alia ao able also by the sulphurie 
Acid. 

FLUATE OF SODA is not readily soluble i in wa- 
ter. It forms small oblong tetrahedral crystals, 
which decrepitate like common Saft, and are de 
composable in the same manner, as the former. 

Furuatz or Ammontac shoots into small co- 
lumnar crystals, which have a bitter taste, and are 
deliquescent. It is perfectly sublimable by heat, 
and acts upon glass, and siliceous earth, as the fluoric 
Acid. : F 

The results of the union of this Acid, with 
the several Earths, will ke particularized, when 
treating of the réspective combinations of the 
Earths. At the same time, those combinations of 
the other Acids with the Earths, which assume a 
lapideous form, will be more particularly treated off 

Asan examination of the different substances front 
which the Acids are obtained, cannot but facilitate 
the knowledge of the nature of the acids themselves, 
the remaining Acids will be treated of, when the 
analyses of the respective substances from which 
they are produced, are described. This is the more 
necessary, since as several of these Acids appear 
to owe their existence to certain processes of animal 

_ and 
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nd vegetable life; these can also be taken into con 
ideration at the same time 


METALLIC SUBSTANCES are distinguished 
y theirabsolute opacity, great degre ee of gravity, and 
eculiar drilliancy; to which may be added their 
wetility, which property, however, is not perhaps 
ossessed by all metals. . 

They are concealed in the earth, and form Ores, 
yhich existing in crevices of rocks, are called veins, 
nd are distinguished into Jewel, inclined, direct, or 
blique, according to the angle they make with the 
orizon. The part of the rock resting on the 
ein, is termed, the v0of; and thzt on which the 
ein rests, the bed of the vein. When found in 
pherical parts, or masses, they are called bellies, 
r stockworks. 

Merats appear to be simple substances. They 
re assayed, and their species ascertained, by 
he Docimastic Act, or DOCIM ASIA. The me- 
allic part is first cleared, as much as possible, 
rom the foreign, or stony substances, with which it 
sblended, and which is called the Gangue, by first, 
educing the ore to powder, in which state it is calle 
d Slich, and then by washing. It is then torrified 
o dissipate the Sulphur and Arsenic; and lastly, 
used by the addition of some flux, containing the 
oaly principle, to disengage the oxygen, with which 
he metal has been impregnated, during the previ- 
us calcination, or torrefaction. 
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They are found. 1. 1n the form ofa Native Metate 

6, In the form of Cals or Oxydes, 4, Combined) 
with Arsenic, or Sulphur. They are fused at a: 
certain degree of heat, and obtain a convex stirface, 
and if suffered te cool slowly, they exhibit crystals 
izations of considerable regularity. If cotinine 
inastate of fusion, they lose their brilllaney, ane 
become an opake Powder, or metallic Oupde, oF 
Calx, acquiring weight, and absorbing a certain 
portion of Oxygen during the transition. If urged 
by a stronger heat, this is converted intoa vitriform ; 
substance, or metallic Glass, 
That Metals are calcined, or rather oxydated, i in 
consequence of their absorbing Oxygen, is vel 
by this process taking place, only when Oxygen is 
present; and by their giving it out in exactly the 
same quantity and preportion on their reduction, 
or return to the metallic state, They undergo thi 
process of calcination, cr oxydation, also from the 
action of humidity. The water is decomposed, its 
hydrogen being dissipated, whilst. its oxygen coms 
bines with the metal. ‘They are soluble in Acidss 
and precipitable therefrom by caustic, or earbonated 
Alkalis; er, Platina excepted, by Prussian Alkali, 
Acids are decomposed during their combination with 
metals ; their Oxygen combining with the metal 
forming a metallic Oxyde: this is either dissolved, 
and forms a metallic Salt, or. the metal is only ¢ cor. 
roded and the Oxyde precipitated, . 
If calcined, and not too volatile, they commana 
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tinge to Borax and microscomic Salt, after fusion, 
r render them opake. When perfectly fused, they 
we, for the most, patt, miscible; or combinable 
yith each other; but, excepting Iron, refuse to mix 
yith their own Oxydes, or with other unmetallic 
abstances, except with sii Rarerreres, 
sharcoal, andthe Acids. : 
The names of such Metallic Substances as are at 
resent known, are 


z. Platina . 12. Cobalt 

2, Gold | 13. Nickel 

3g: Silver meee Manganese 
4. Quick-silver pee Uranite. soe 
5. Copper — meererse ys Sylvanite ao 
BeMrom: lair 17. Titanite . 
I Lead iy yeaa Chrome:ac -: 
Be Tin cvs etomge Pmsenies: : 
BE Zine: e 20. Molybdenite 


o. Antimony. - 2x. Tungstenite 
‘ Bismuth itt 

‘he. four first are Bomatonly called noble, or per= 

E Metals, because when oxydated, they recover 

: r metallic appearance by mere heat; but Cop- 

, Iron, Lead, and Tin, cannot be reduced without 

naddition, and therefore, are called base, or imper- 
i Metals, Zinc, and the remainder, being either 
ot at all, or very slightly, malleable, are called Semia 

le tals. The four last may be changed into ae 

id may be called Acidifiable Metals. 

Zhen nature has bestowed on them their proper 

pple elaine or they are only alloyed with: 
other 
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other metals, or semi-metals, they are said to be Na 
sive. When combined, as they commonly are it 
mines, with some unmetallic substance, they are 
said to be mineralized ; the substance that sets then 
in that state, is called a Mineralizer, and the com 
pound of both, an Ore, which term is applicable 
when Stones, or Earths, contains metallic substances, 
whether native, or mineralized in a notable propor: 
tion. They are commonly mineralized by Oxyger 
in its concrete state, to which is often super-added. 
the Carbonic Acid. Next to these, Sulphur, anc 
Arsenic, in its oxydated state, occur; these last 
generally communicate a metallic lustre. The sul. 
phuric, muriatic; phosphoric, arsenical, and mo 
lybdenous Acids, are less commonly met with 
They are sometimes united with sulphur, in a cab 
cined, and sometimes in an uncalcined state. 4 
PyRItTes are formed; when Metals are unre 

with Sulphur. Thus are formed : 5. Tin Pyrit} 

consisting of Tin and Sulphur. 2. Correr Py. 
RiTEs.—Consisting of Copper and Sulphur. 3 
ARSENICAL PyRr1TEs—Consisting of Iron ang 
Arsenic. 4, SULPHUR OR MARTIAL PYRITES, 
or simply PYRITES, or SULPHURET OF IRON; 
Sulphur-kies, consisting of Sulphur and ‘Tron. 
‘These last, which are by far the most common, ma! 
be divided into ’ 
Family—1. Sutpuur, united to Iron iz its metals 
die state. Of this there are four varieties : ! 
Variety—1. ComMMON SULPHUR Parris, 
Gemciner Sulphurekies, 2. her” 
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2. STRIATED. Szrabl Kies. Werner. 

3- CAPILLARY. Haar Kies. Werner. 

4. MaGnetic. Magnetischer eisen Kies. 

Werner. 
‘amily—2d. SULPHUR, united to Oxype oF 

Iron, and convertible into Hepatic, or 

brown Iron Ore. 

1. Hepatic Pyrires. Leber Pyrites: 

Wasser Kies. 
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PLATINA comes to us ina granular state from 
Yeru. It has no known Ore, but is found in a me- 
allic state only among alluvial Gold Ores. 

Its colour is between the Tin and Silver White*. 
4: H. 7,5: Sp. Gr. 20, 6 to 23: being the most 
onderous of all known bodies. It is as mal- 


* L. Is meant for Lustre, the degrees of which are 
enoted by figures, 4, marking the higheft, and o, dull or 
ithout any Luitre. 

T. For Transrarency, of which the higheft Bepetal is 

larked by 4. 
Ff. For Fracture. 
‘H. For Harnpwness, the figure 3 denoting the hard« 
efsof chalk. 4 a fuperior degree, but yielding to the 
ail. 5, 6,7, different degrees of yielding to the knife, 
too hard to fcrape with a knife, but does nos give fire 
“ith fteel, og. gives a few feeble fparks. 10 gives plen- 
ful lively fparks, like flint. 

Sp. Gr, For Specific Gravity, 

G leable, 
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leable,.duGtile, and laminable, as, Gold. Itis not 
affected by the action of the air, nor by the heat of 
anordinary furnace ; but yields to the heat produced 
by powerful burning glasses, and to that excited 
by ignited Oxygen Gaz. 

It is often mixed with Quicksilver, and Gold, and 
is intimately combined with Iron, and. therefore 
magnetic. ‘he Mercury may be driven from it 
by heat, and the Iron may be separated from it by 
dissolving it in eight times its weight of nitro-muria- 
tic Acid, and either precipitating the Iron, by 
Prussian Alkali, or the Platina itself by Muriaté 
of Ammoniac. ‘This precipitation of Platina, by 
the Muriate of Ammoniac, affords a simple me- 
thod of ascertaing the mixture of this metal with 
Gold, since the Muriate of Ammoniac has no 
visible effect on the solutionof Gold. 

It is soluble in the nitro-muriatic, Bic the oxy- 
muriatic Acid; the saturated solution, being of a 
dark-red-colour. It is precipitable from this solu- 
tion, by Pot-ash, less freely by Soda, and not visi-= 
bly. by the Prussian Alkali, nor at all, by a dilute 
solution of sulphate of Iron, which properties dis- 
tincuish it from Gold. Mr. Berthollet found it in 
a great measure acidified, when in solution, which 
accounts for some of its singular properties. The 
solution deposits small irregular fawn-coloured 
crystals, the MuriaTe oF Pratina ; and if con- 
centrated, it yields larger crystals, sometimes of 


an o€tchedral form.—Bergman. 
“It 
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It amalgamates with Quicksilver, and is capable of 
pone alloyed with most of tle known metals. 

With Bismuth it unites easily, and yields a mass 
of little ductility ; with Antimony, its fusion is faci- 
itated, but its weight and ductility:are lessened, 
nd ay Zinc it is rendered more fusible, the nine 
yeing very hard. 

“Tt unites easily with Yin, is very fusible, and 
winless the Tin is in large proportion, the’ alloy is: 
ery brittle, 

/It unites very well with Lead. One ounce ot Pla- 
ina being cupelled with 20 ounces of Lead, the 
latina gains the power of being forged and solder- 
dcompletely, without the assistance of any other 
nctal. Baumé. 
at will not unite with forged Iron, but melted 
rth crude Iron, the alloy is so hard, the file will 
ot touch it; it is ductile in the cold, but breaks 
hort when an Lewis. 

PWith Gopper, the alloy isductile; when the Cops 
er is in the proportion of three or four to one, it 
akes a fine polish, and does not tarnish in the space 
f ten years, With Silver, the alloy: is hard, 
fithout ductility, and tarnishes. But with Gold, 
t can only bealloyed by the most violent heat, the 
olour of the Gold is prodigiously altered, and the 
Moy possesses considerable ductility. 

Platina free from Iron, being fused with ACRE 
x glass of peel eae and then separated by 

Cr long 


[ 64 ] 
long continued heat, is obtained in a concrete porous” 
form, and may be formed into a solid mass, under 
the hammer. | 
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GOLD.—Its colour 1s orange red, or reddish yel= 
low. L. 4. F. Hackley. H.6. Sp. Gr. 1g. 36 
Melts at 32%. Wedgwood. It may be volatilized” 
and calcined, in high and long continued heats. 
It is the most perfect, ductile, tenacious, and un- 
changeable of all the known metals. Not being 
combinable with Oxygen, Sulphur, &e. in low 
heats, it can never be found, stri¢tly speaking, 
mineralized. oe | 

It is found in compact masses, or in spangles} 
disseminated in various modes, arborescent, capil. 
lary, &c. or crystallized in cubic, pyramidal, prise 
matic, or tabular forms, or in grains, visibly or ins 
visibly mixed with various other substances. The 
substances in which it is found, are either stony 
sandy, earthy, or inflammable, or martial Pyrites, 
or Ores of other metallic substances. It is also 
found pte sed it in Sand. 


ee? ee 
serthotlet.—Gold may therefore be said to exist 
n vegetables. 

When embodied in calcareous Earths, or Stones, 
-may be obtained, by adding Nitrous Acid, which 
iiltake up the matrix, and leave the Gold un- 
ouched. If in.gypscous, or siliceous Earths, nitro- 
nuriatic Acid may be employed, which will dissolve 
he Gold. It mayalso be separated from the ore, 
y mixing it, after pounding and torrefying, with 
miriate of Soda, Water, and Quick-silver; the 
auiriate decomposing the sulphates, formed during 
he calcination, and the Mercury amalgamating with 
he Gold, from which it may afterwards be separat- 
ad by distillation. It may be also separated in the 
hy way, by fusion with Alkali, and sulphure of 
Alkali, and a subsequent decomposition of the lat- 
er by Iron. It may be also separated from most” 
ther metals, by melting the alloy with three times 
ts weight of Antimony, as the sulphur of the Anti-: 
mony will scorify most other metals,. while the re- 
miline partwill unite with the Gold. It is some- 
imes contained in the form of a brownish red 
yowder, in Martial Pyrites. ‘This-Ore being roast- 
d, and thendigested in dilute nitrous: Acid, the 
Sold may-be separated from the sulphur. It isalso 
ound ina particular sort of Argentiferous Copper 
Pyrites, calledin Hungary, Gelf. Itisalso found 
mixed with Arsenical Pyrites; and'in Sulpburated 
Silver Ores. It is not attacked by the sulphuric 
Acid, and is very slightly acted on by the nitric 
| ' G4 Acid ; 
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Acid; but is attacked with most energy by the’ 
nitro-muriatic Acid, or Aqua Regia, as it is called, 
and the oxygenated muriatic Acid, which are the 
true solvents of Gold. ‘This solution yields yellow 
crystals, resembling topazes, tn truncated oétohedrons 
these crystals being a true Muriatrs or Gotp.? 
Bergman, Sage, &c. The solution tinges animal 
substances purple, and by distillation, yields a red’ 
iquor, called by the Adepts, The Red Lions An 
Oxyd of Gold is precipitated from this solution, 
ina yellow Powder, nearly in a metallic state, by 
Lime, Magnesia, and by Alkalis, the precipitate be-’ 
ing soluble in the sulphuric, nitric, and muriatic: 
Acids. 

When precipitated by Ammoniac from the yellow’ 
solution, it is called Fulminating Gold, it detonating 
when gently heated. Fulminating Gold has been’ 
proved to bea mixture of Ammoniac, and Oxyde 
of Gold; the oxygen of the latter, and the hydro- 
gen of the Alkali taking: fire by simple heat, de- 
tonate; and the gold is restored to its metallic 
state. ; q 

it is precipitated from its solution by several 
metals, such as Lead, Iron, Silver, Copper, Bis- 
muth, Mercury, Zinc,’ and Tin. ‘This last pres 
cipitates itin a powder, much used in Porcelain ma-' 
nufactories, termed, The Purple Powder of Cassis. 
It may be instantly precipitated, and revivified by 
/Ether, the Gold immediately forming a stratum at 


the surface of the now colourless Hquor. It is also 
dissolved 
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dissolved completely by the sulphures of Alkalis, 
merely by fusing equal parts of Sulphur and Pct- 
ash, with one eighth of the total weight of Gold in 
eaves; it may then be poured out, pulverized, and 
dissolved in hot-water. Stahl atirms, that by this 
process Moses dissolved the Golden Calf. It 
may be obtained pure, by precipitation, with a dilute 
Solution of vitriol of Lron, froma solution of Gold, 
in nitro-muriatic Acid ; It unites with most of the 
other metals; and -is rendered brittle by 4rse- 
mic, aswell as by Bismuth, Nickel, and Antimony, 
and unites well with Zia, and Lead, but loses all 
its ductility. 

Mr. Alchorne expresses an cpinion, that the ad- 
dition of a very smal] quantity of Tin to fine Gold, 
is not so injurious as workmen have imagined. 
d Phil. Trans. 
+ But after repeating Mr. Alchorne’s experiments, 
M. Tillet is convinced, that the alloy of a very 
small quantity of Tin with Gold is injurious, the 
Mixture possessing both hardness and rigidity. 

(Mem. de L’ Academie, 1790.) 

- ‘With Tron, it forms a very hard and useful alloy ; 
did by Copper, it is made more fusible, and 
rendered of a redder-colour. ‘This alloy is employ- 
ed for Coin, Toys, Gold-plate, &c. It is render- 
ed very pale by Silver. ‘This alloy forms the green 
Gold of Goldsmiths. Gold, from its extreme duc- 
tility, is drawn into very fine wire, for embroidery, 
and into leaves of the greatest tenuity, one grain 

being 
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being capable of extension over 56% square inches. 
When amalgamated with Mercury, and applied: 
on Copper, the Mercury may be driven off by heat, 
leaving o gilding on the surface of the copper. This 


3s the Or-moulu. 
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SILVER is of a pure white. LL. 4. Fi. 6.5. Sp. 
Gr. before malleation, 10,4747 after, 10,510. Bris 


SON- 
It is malleable, duétile, and laminable,. in a high 
degree, though inferior to Gold; and is not changed ~ 
by the contact of air. A wire r-roth of an inch,: 
will support 270 pounds. | 
It is fusible at 28°, or rather it remains in firsion: 
at that degree, for it requires a higher degree tow 
bring it into fusion*. If by means of solution o 
Borax, asmmall bit of leaf silver, be stick,to the top_ 
of a small glass cylinder, and melted into it, it will 
give ita golden tinge. Bergman. ‘ 
By long exposure to violent heat, ithas been cons 
verted into a glass of an olive green colour. In the: 
focus of a burning glass, it yields a white pulveru= 
lent matter, but there appears to exist but little af= 
finity between it and oxygen. ted ' 4 
When alloyed with Copper, it’ is rendered hardy: 
and ft for silversmiths work, and for coinage. 
The alloy for the British Coinage,. is 11 ounces, 2 
: pennyweights: 


* This diftinGion is applicab e to’ the cegrees of heat, re— 
quifite for the fufion of mod metal.ic fubftances, * 
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ennyweights fine. It combines readily with Sui- 
bur, forming SULPHURET OF S1:LVER. 

With Sulphuric Acid, if concentrated, sulphure- 
us gas is disengaged, and the silver is converted 
ito a true Oxypb oF SI LVER, mixed with a small 
uantity of SULPHATE OF SrLVvER, in small 
eedles, or in plates formed of these needles, united 
ngth-ways. 

It isdissolved in Nitric Acid with rapidity, and 
uch nitrous gaz is disengaged. ‘The solution is 
tfirst, blue, but this colour disappears when the 
ilver is pure, and degenerates into a green, if it 
ealloyed with Copper. Nitric Acid will dissolve 
iore than half its weight of Silver, the solution 
tting fall crystals in hexagonal, triangular, or 
quare plates, whicharecalled NirRaTsE OF SILVER, 
r Lunar Crystals, Lunar Nitre, bc. 

This melted witha gentle heat, and poured into 
1oulds as soon as fused, forms the Lapis Infernalis, 
r Lunar Caustic. It may be precipitated from its 
lution, by Lime-water, Alkalis, and several 
Tetals. | 
By fixed Alkalis it is precipitated white ; by 
kmmoniac, grey; and by Lime-water, Olive- 
reen. | 
It may be precipitated from a dilute solution, by 
plate of Copper. The Silver adheres like moss to 
he Copper, and the liquid acquiresa blue tinge 
rom the Copper, which is S diss alved in the room of 

the 
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theSilver. It is likewise precipitated by Mer 
cury, with which it will also amilgamate. Thes€ 
crystels, being articulated.into each other, give 
them the form of a vegetation, known by the 
name of the Tree og Drana, Arbor Diane; &es 

It is readily combined with she Muriatic Acid; by 
adding this Acid::to.a -solution of Silver in th 
nitric Acid, the Muriare or SrLver being pre 
Cipitated ; this muriate, is very fusible, a 
into a grey and transparent substance; like hora 
and isthen called Luna Cornea, or Horn Silvers 
this being fused with four parts of Pot-ash, the Sile 
ver is found in the purest state, under a stratum of 
sulphate of Pot-ash, and the remaining Alkali. It may 
likewise be decompounded by several other metalss 

Professor Hildebrant says, I have frequently. re- 
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obtained from Horn Silver, and always found a 
small quantity of black-powder remaining at the 
‘bottom, which seémed to have the properties af 
Gold, Toappearance, part of the Silver is come 
verted to Gold ; but the Professor accounts: for ify 
from the Silver, thowgh called pure, containing t e 
Gold thus found. 3 ; 
_ The Muriate of Silver, exposed to the light of the 
sun, soon becomes brown, oxygenous gas being dis 
engaged. Witrated Silver, and most of the solut 
ons. of metals, thus emit their oxygen, and becom 
coloured. Sf 
Nitrated Silver, being precipitated from its solu- 
tion, 


Cr Fe 2 

on, separated from the fluid, exposed three days 
) the air and light, and mixed with liquid Am- 
oniac ; becomes, when dry, Fuliminating Silver. 
his exceeds in power, gun-powder, and even 
Uminating Gold. Once obtained, it can no longer 
> touched withouta violent detonation, no more than 
¢ grain being sufficient to give rise toa dangerous 
mination ; after this fulmination, the silver. is 
und reduced or revivified, its oxygen having 
ynbined with the hydrogen of the Ammoniac, 
Jater, in the state of vapor being produced. This 
ater, instantly vapourized, and. possessing all the 
asticity, and expansive force of that state, is the 
‘incipal cause of the phenomenon; in which the 
trogen of the ammoniac, with its whole expansi- 
lity, bears a part. 

Mr. Keir discovered that a.mxture of the Vitrio- 
- and Nitrous Acids in a concentrated state, has, 
peculiar faculty of dissolving Silver copiously, 
id atthe same time, oxydating Tin, Mercury, and 
ickel, dissolving, however, a small quantity of the 
tter, and having little or no aétion on other me- 
Ils. By dilution, the mixture becomes less capable 
‘dissolving Silver, and more capable of acting on 
hale metals. Phil. Transa@. 1790. 


eh LVER, isofthecolour and lustre of polish-. 
: Silver.—Sp. Gr. 13,568 Brisson, or nearly 13,6 

indestructible by fire as Gold and Silver, and ie 
erefore been arranged among the perfect nietals. 
me. It 
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It boils, in the same manner, as other liquids whe 


heated. : 
It remains liquide between 600° above, an 


42° below the freezing point of water on Fahrer 
heit. When congealed by cold, it acquires malleabi 
lity. Mr. Walker, in the Philosophical Transac 
tions, for 1795, says, that Quicksilver may be fre 
zen by amixture cf snow and nitrous Acid, eac 
being at + 7°.—By ground ice, and nitrous Acid 
at-+ 10°. To make it perfeétly solid and hard, 
mixture of diluted sulphuric Acid and nitrou 
Acid should be used with the powdered ice, bu 
then the materials should not be less than — 109% be 
fore mixing. 

Mr. W.H. Pepys, assisted by some friends, o 
the 7th of February, 1799, congealed fifty si 
pounds of Mercury into a solid mass, by mixture 
of muriate of Lime, and uncompressed snow, i 
equal weights. The mass was broken by accident 
the larger pieces were kept for some minutes befor 
fusion took place, whilst others were twisted an 
bent into various forms. Mr. P.. describes th 
sensation he experienced, on laying hold of a piéc 
ot the solid Mercury, to be as if he had received 
wound from a rough-edged instrument, he threw i 
from him asif it had been a piece of red-hot iron 
and was not a little alarmed, when he found that th 
part of his hand which had been in contaét with th 
metal, immediately after lost all sensation, and be 
came white and dead to the view. From this state j 
however soon recovered, Philos. Mag. Feb.1799 

I 


a ae 

Itis but little affected by the air, except by long 
ritation in it, when it forms a LACK OXIDE ; but 
hen acted on by heat at the same time, it gradually 
sesits fluidity, and at the end of several months, 
ms a Rep Oxipks, called Precipitate per se, or 
alcined Mercury.—This Oxide gives out its Oxy- 
sn, by simple heat, one ounce affording a pint, and 
ie Mercury resuming its metallic form. Exposed 
heat, in close vessels, the oxide sublimes in beau- 
ful red crystals, and may also be converted into a 
sautiful RED- GLASS. Water, remainipg over Mer- 
wry aconsiderable time, contracts an evident me- 
llic taste, and if boiled upon it, is said to acquire 
vermifugal property ; but the Mercury does not ap- 
sar to be at all changed, or deprived of any part of 
sweight. The Sulphuric Acid atts on Mercury 
ily if assisted by heat, when sulphureous gaz is 
sengaged, and a WuITe Oxrpg is formed, weigh- 
g one third more than the Mercury employed ; 
t-water being poured on it, it becomes a YELLOw 
xiDE, called Turbith Mineral; the water hold- 
g in solution, a SULPHATE OF Mercury, 
ystallizable in small, soft, and  deliquescent 

edles. 
The Nitric Acid dissolves Mercury even without 
at, nitrous Gas being disengaged ; one part of the 
cid oxidating the metal, whilst the other dissolves 
as it is oxidated. ‘The same thing is observable 
ring the action of Sulphuric Acid, when assisted 

a 
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The nitric Acid becomes loaded with an excess 0 
mercurial oxide, which it lets fall on dilution wit! 
water, and yields crystals, inthe form of flat an 
acute needles, striated lengthways.—If the solutie 
be made in the cold, and left to spontaneous evapo 
ration, the crystals are octahedral pyramids, trur 
cated near their base, and having the four angles, r 
sulting from the junction.of the bases of their pyre 
mids, likewise truncated 5 if this same solution k 
evaporated, long and acute: blades are obtainec 
striated obliquely across. ¥ 

The NitrRATE OF MERCURY is corrosive 5 whe 
very dry, it detonates upon coals, and emits a brillia 
white flame.—Fused ina crucible, or better inar 
tort, it yields oxygen or nitrogen Gases, the r 
maining oxide becoming yellow, and at lenoth a liv 
ly red, being the Red Precipitate, and if fresh r 
tric Acid be distilled from it three or four times, tl 
precipitate is in small crystals of a very superb r 
colour. The solution of mercurial nitrate, forn 

Mercurial Water. Itis of use to ascertain ‘the pr 
sence of sulphuric and muriatic Salts 1 in mineral Ww 
ters. 

From the solution in the nitric Acid, the wiered 
is precipitated i in the state of oxide, of different « 
‘jours, by the Acids, Alkalis, Earths, and sot 
of the metals.—Those by the carbonate of Ammon 
and Lime-water, as well as that of the muriate 
"Meret ury by Lime-water, fulminate when mix 
with a small quantity of sublimed sulphur and 
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osed to heat, leaving a ‘Smgil Pints of a blueish 
owder, which is. a Sulpburet of Mercury. 
The Muriatic Acid does not sensibly aéton Mercu- 
, except by long digestion, when it oxidates.a part, 
hich oxide it dissolves. It completely dissolves. 
\e"mercurial oxides, and when these being-charged 
ith a small quantity of oxygen, are nearly in the 
etallic state, the Muriate oF Mercury is 
wmed, When, onthe contrary, the oxide is sa- 
ated with oxygen, the Oxy-MuRIaTE OF 
[ERCURY, or Corrosive Sublimate of Merctry is 
rmed. This may be obtained either in the dry way, 
y sublimation from equal parts of nitrate of Mer- 
uy, or any oxide of Mercury, decrepitated muriate 
f Soda, and sulphate of Iron calcined to whiteness, 
- from equal parts of sulphate of Mercury, and 
screpitated muriate of Soda. In the humid way 
may be obtained by dissolving Mercury in the oxy- 
enated muriatic Acid, concentration producing 
ery fine corrosive sublimate. This Salt, placed on 
at coals, dissipates in fumes; and in proper 
essels, rises. in flattened prismatic crystals. 
dded to Lime water, it forms Phagedenic Water, 
yellow precipitate falling ;—fixed alkali precipi- 
tes an orange coloured oxide ; ‘and volatile alkali,. 
white powder, which becomes brown in a short. 
eee 
To obtain the mrtp: MuR1ATE OF MERCURY,. 
lercurius Dulcis, or Calomel, equal parts of quick- 
iver, and of oxygenated murlate, are completely 

Ha. blended. 


Be ae 

tended by trituration, and this mixture exposed to 
sublimation, yields the mercurius dulcis, which iS In. 
sipid, in soluble inwater, and ifslowly sublimed, forms 
incrystals of the form of tetrahedral prisms, termi. 
nated by tetrahedral pyramids. Mr. Baumé remarks 
that if less Mercury be added, a proportional quan. 
tity of mercurius dulcis only sublimes, and the 
rest rises in the form of corrosive sublimate; and il 
too much Mercury be added, the excess remains if 
the form of running Mercury ; there being no in- 
termediate state between mercurius dulcis, and cor- 
rosive sublimate. By repeated distillations, such a 
decomposition takes place, as produces corrosive 
sublimate; the common method of frequent distilla. 
tions is therefore absurd. To be certain that the 
mercurius dulcis, holds no corrosive sublimate, i 
should be washed with tepid water. Mercurius dul 
cis may also be made by subliming the white preci 
pitate made by decomposing mercurial water by a so: 

lution of the muriate of Soda. . 
Borax added to Mercurial water, a yellow 
precipitate falls, being a combination of the Acid o 
Borax and Mercury: this Salt forms brilliant crys- 
tals by evaporation, the Borate oF Mercury 
Corrosive sublimate is decompounded by diffe 
rent metals, an amalgam of Tin and Mercury 
being slowly distilled, a brown liquor is “ob. 
tained, which, in contact with atmospheric air 
emits white fumes for a considerable time. This ii 


termed Fuminc SPtRiT oF LiBAVIUS; it Is ¢ 


tru¢ 
- 


C Pee 

ue Oxygenated Muriate of Tin, formed im ¢én-: 
quence of the oxygenated muriatic Acid guiding 
ie Mercury and uniting to the Tin. 
The acetous Acid dissolves the oxides of Mercury, . 
fords white foliated Crystals, the AcrrateE of 
fercuRY. Mercury precipitated from the solution 
> the Acercre of Mercury, combines with the aci- 
ilous tartrite of Pot-ash, and forms: the Vegero- 
lercurial Water of. Pressavin. “Fhe acetate of Mer- 
iry isthe basis of: Keyser’s Pills. 
Mercury mixed with Sulphur, forms the Rip or 
EACK SULPHURATED Oxapes, the Zthiops or 
innabar.. 
Four ounces- of sulphur may be triturated with. 
relve ounces of sublimed! sulphur, or four ounces 
sulphur may. be fused in a crucible; and’ one 
ince of Mercury extinguished imit, or the sulphur 

Pot ash may be added to: mercurial water. 
y all these means the black Sulphurated Oxide of 
lercury, or mineral’ Ethiops is formed. 
By subliming these Aithiops, the Red Sulphurat- 
Oxide of Mercury is ob ss UAL also: Cinna-- 
irs 
‘Phe Count Appollos- de Moussin: Pousschin pres. 
red a beautiful cinnabar by triturating: Mercury; 
ad Flowers of Sulphur, with a solution of. caustic: 
getable Alkali, keeping it at a:propertemperature,, 
id afterwards washing it repeatedly by: boiling- 
ater, which carries offia small portion of Aithiops,. 
tt sur-composed.. | 
. Nicholson's Fournal.. 
H 3 Meicury. 
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Mercury amalgamates with most other metals © 
on this property is founded the art of gilding. Mer- 
cury 1s also employed in Painting, in forming mire 
rors, philosophical instruments, &c. 


RE 


COPPER is of a pale muddy red, with a shade of 
yellow, malleable, flexible, and ductile, though infe- 
rior in these respects to Silver. H. 8. Sp. Gr. 7,780. 
to 9,324. A wire 1-10th of aninch, will support 
2994 pounds. It melts at 27° Wedgwood. Ex- 
posed to the fire, it becomes blue, yellow, and at last, 
violet. When incontact with the coals, it givesa 
greenish blue tinge to the flame, and if kept long in 
fusion, part is volatilized. Heated in contact with 
air, it burns at its surface, and becomes changed 
into a blackish red oxide, which by a more violent 
heat, is converted into a brown glass. 

It combines readily with sulphur, forming a very 
fusible mass, termed SULPHURET OF CorPer. 

It is only aéted on by the Sulphuric Acid, when 
concentrated, and very hot. It then dissolves it, 
and affords blue crystals of a rhomboidal form, be- 
ing the SuLpHaTe of Copper, Blue Vitriol, Cy- 
prian Vitriol, Blue Copper, &c. Lime and Magnesia 
precipitate the Copper of a blueish white, as well as 
Ammoniac; but the precipitate from this, is dis- 
solved at the instant it is formed, and the result isa 
beautiful blue liquor, called Aqua Celestis. 

Ammoniac dissolves both the Copper and its ox- 
ides, the solution is of a beautiful blue, the .colour 

disappearing 
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lisappearing in closed vessels, and returning on ex- 
osure to the atmosphere. ‘The Sulphate of Copper, 
Ontains in 100 parts: 30 Acid, 43 Water,27 Copper. 

It is attacked by the Nitric Acid with effervescence, 
bundance of nitrous gas being emitted. .The Acid 
eing diluted, a blue solution is obtained, yielding 
rystals of Nitrate oF Copper, inlong parallel. 
grams, or colourless rhomboidal crystals. 

Itis not dissolved by the Muriatie Acid, unless 
oiling and concentrated. The solution is green, 
nd affords prismatic crystals, the MuURIATE OF 
YOPPER, of a»grass green. Ammoniac does not 
issove the oxide of this muriate, with the same fa- 
lity as that of other cupreous salts. .When acted 
n by the Acetous Acid, it is corroded, and yields 
re substance, known by the name of Verdegris, 
eing combined with oxygen, it becomes more readily 
aluble in vinegar. The oxide of Copper dissolved 
vinegar, forms the ACETITE OF COPPER, dis 
lled Verdegris, or crystals of Venus. Vinegar dis- 
lied from Manganese, dissolves Copper from the 
xygen it hastakenup: and the Acetic Acid, or 
adical Vinegar, dissolves Copper by its greater 
uantity of Oxygen., forming the ACETATE OF 
OoprerR. ‘The blue solutions of Copper, indicate 
le less, and the green, the greater degree of: oxy- 
enation. Morveau. 

By pouring theacetite of Lead on a solution of 
ulphate of Copper, sulphate of Lead is. produeed, 
hich is precipitated, and Acetate of Copper, which 
; | remains 
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remains ia solution, and will yield beautiful crys-— 
tals of verdegris. Chaptal. Annales de Chimie. 

Alkalis, and even many neutral salts act on it, 
though but slightly, and it is said, most powerfully 
in the cold, and when exposed to the atmosphere. 

It is precipitated in its metallic form, by a clean: 
plate of Iron, appearing to convert the Iron ins 
to Copper. ‘The Copper thus obtained, is knowns 
by the name of Coprer of CEMENTATION. 

It mixes with most of the metals and semi-metalsy.. 
forming 1. With Arsenic, the WHITE TOMBAC. 
2. With Bismuth, an alloy of a reddish white colour, 
with cubic facets. 3. With Antimony, a vialet com 
loured alloy. 4. With Zinc, by fusion, the Si= 
MILOR, OR Manuerm GOLp 3; or by cementation 
with Calaminaris, Brass. 5. In a solution of 
Quicksilver, it acquires a white surface from the 
precipitation of the Quicksilver. 6. It easily unites 
with Jin; on this depends the art of tinning. Fused | 
with Tin it forms Bronze or Bere Maran. 
(Dr. Pearson having examined some ancient metal- 
tic arms and utensils, was able to ascertain that they 
consistedof Copperand Tin, in the proportion of 
from six to twelve parts of Copper to one of Tin, | 
according’to the use for which they were intended.) 
7. With Iron it contracts very little uniom, 8. Al 
loyed with Si/ver, it is rendered more fusible ; these: 
two metals are combined to form solder. 9. Added 
to Gold, the Gold is hardened, and its colour: 
heightened. It precipitates Silyer fron its solution 
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inthe nitric Acid. This method is used to sepa- 
rate the Silver after the operation of parting. 
It is employed for various domestic: uses. Its 
oxide is employed to colour glass of a beautiful 
ech. 


Iron, when fresh broken, is of a pale, somewhat 
‘blueish grey. L.3: Tio: H. 8 to 9: of Steel. 11: 
Sp. Gr.. of.cast Iron, from 7,2 to 7,63. of 
barlron, from 7,6 to 7,8: of Steel, from 7,78 to 
7,84: being the lightest of all metals except Tin. 
Itis the most generally diffused metal in nature: al- 
‘Most.every minéral substance deriving a colour from 
it, from the blue to the deepest red ; animal sub: 
stances contain it, and it exists in the vegetable king 
dom ; even in vegetables supported merely by air and 
water. Itis so ductile as to, be capable of being 
drawn into wires af extreme fineness. A wire t-roth 
of an inch will support 450 pounds. 

_ Itisobedient to the magnet, and gives fire with 
quartz, and is the only metal capable of combustion 
oncollision, It is difficult of fusion, but may be 
hammered with heat into any form. When slowly 
cooled, it crystallizes into o¢tahedrons almost always 
implanted one inthe other. It. is easily oxidated. 
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On being heated ina furnace for some time, the sur- 
| face is oxidated, and separates in the form of scales, 
This oxide of Iron, when most degraded, and of 
ja reddish brown colour, isthe BROWN Oxtps-oF 
Ron, formerly called the Astringent Saffron of 
Mars. ‘Vhe calour'varies with the degree of oxida- 
3 tions 
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tion, becoming yellow and even red 5 and is reduced 
toa black powder, by beeGng it with coaly mat 
ters, 

Exposed to the action of air and ee as ina h 1: 
mid atmosphere, Iron rusts speedily, its surfa 
being changed intoa MarTIAL Oxrbe, called fo 
merly the Aperisive Saffron of Mars, ’y the co 
bination of oxygén'.and* carbonic Acid with t 

Tron. This’ preparation is therefore not orily 2 
— Oxide, but a CARBONATE OF IRON. | | ia 
fron in filings, being constantly agitated in water} 
a :Tblaek powder is deposited, beinga BLACK Oxy 

or Ixon, also called the Marital AB biep of Lem 
The oxidation is effected by thé ait contained in't 
water, but more especrilly by the deeomposition 
the water itself, hydrogen gas. being developed dure 
ing thé process. It is oxidated in a slight propor 
tion, by being digested ina solution of the fixed, © 
volatile Alkalis, falling dewn in the form of ¢ 
JE thiops. q 

The concentrated. Sulphuric Acid is decomposed Bj 
boiling on this metal. If the mixture be distilled 
dryness, the retort will be found to contain seblin 
sulphur, and a white mass partly soluble in wat 
but incapable of crystallization. 

The diluted Sulphuric Acid being pouredon ty 
a considerable effervescence arises: sr math 
the diseneaeement of the hydrogen gaz of 
water, its oxygen being employed to cet el 
metal, whilst the Acid dissolves the metal withou 
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being decomposed. This solution when concentrat- 
ed, yields by evaporation, the SULPHATE OF IRON, 
ilsocalled Sal Martis, Vitriol ath Irom, Salt of Steel, 
or Copperas. 

“Tron when fused may be cast into suitable moulds, 
in which state itis called Cast Iron. If instead of this 
it be stirred when in fusion, and then carried to the 
forge hammer, and haminered into bars, it assumes 
a fibrous texture, and becomes more ductile: in 
this state it is called Bar Iron. If placed in contatt 
with coaly substances, and softened to such a degree, 
that these may penetrate into its texture, a substance 
is formed possessing a greater deoreeof hardness and 
elasticity than either of the former, and is then term- 
ed Steel. 

“These three states appear to be modifications of 
the same substances. 
Cast or Cruve Iron, contains Carbon and 
Oxygen. The presence of the former appears from 
a the utensils, employed in its fusion, with 
“mbago, 2 substance which contains nine tenths 
of carbon: also from the Acids which dissolve it 
always a leaving a residue, which is purely carbona- 
ceous.. That crnde Iron contains oxygen, is rendered 
evident by the for mation ofcarbonic Acid, by urging 
the crude Iron, in close vessels, ina violent heat. 
Crude Iron may exist in three states, white, grey, 
er black, according as it contains a! Jarger proportion 
of carbon, an-exact proportion of carbon and oxyg gen, 
or.a larger proportion of oxygen- 
STEEL 
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Srert isa kind of Iron containing Carbon only, 
it may be impregnated with this. 1. During the 
fusion, which happens when the Tron is contained 
inthe ore in nearly a disengaged state, and a large 
proportion of coal is employed; the Iron being 
scarcely at all calcined, becoines charged with car- 
bon only, the result being Steel. 2. Afterwards, by 
the cementation of Tronina duétile state, and free. 
from all foreign matters with coally substances, the 
Iron in both these cases passing into the state of 
Steef, or CARBURET OF IRON. 

The nature of the combination producing Steel, 
will plainly appear from Steel kept plunged for 
a considerable time in crude Iron, abounding 
with oxygen, being converted into soft Iron. Soft 
Tron on the other hand, kept for a time in crude | 
Iron, in which carbon predominates, is converted 
into Steel. : ua 

Iron may contain a much greater. quantity of ae 
bon than is necessary as a constituent part. of: Steel ; 
in this state it is hard and unmalleable, and may be | 
called HyPper-CarsBuRreEtT oF IRON. 


Dr. Pearson, Phil. Trans. | 
Clouet has observed that:1-32 of Charcoal is suf- 
ficient to convert Iron into Steel; and.that/r-6th af. 
fords a Steel more fusible, but still malleable. After. 
this it comes nearer to the state of cast Iron, and by 
augmenting the dose of charcoal, the fusibility is. 
increased, and at last it acquires the state of Grey 
Cast Iron. 


By 
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By the addition of Glass, thous! h but a smail quan- 
tity-enters into the Iron, its properties are much 
changed. Though soft to the file, yet if heated cher- 
ry red, it flies to pieces under the hammer. The 
cast ingot ettatin in cooling. When by careful 
} as nent it is made into bars, by hardening they 
acquire the grain of S:eel. By adding from 1-30 to 
r-2cth Bbcha weoal, it may be forged at a red-heat, 
and gains all the properties of cast Steel ; but by 
adding more, only a.cast Iron is obtained.’ 

The attraction of Iron for carbon is such, that, 
a a very high | temperature, it will even take it from 
oxygen, thus Iron urged in a welding heat, with 
carbonate of Lime and Clay, is changed to Steel. 
On i¢ fifth of cast Iron, converts Bar-Iron into Steel, 
The black oxide, with half the quantity of charcoal - 
which would serve for its reduction, affords a black 
Tron of little tenacity. One sixth of the oxide res- 
lores common Steel to the state of Iron. 


x 


Annales de Chimie, 1798. 
Dr. Pearson, by an ingenious investigation of the 
nature of a kind of Steel, called Woorz, which 
is brought from Bombay, igi Nas that it contains 
oxyg ren, and concluded, from all the properties it 
possesses, ‘that oxygen is the ingredient which dis- 
tinguishes Wootz from Steel.. 

Philos. Trans. 
Bap: Mushet, on the suggestion of the Editor, ob- 
serves th th at carbon exists in steel, in a concrete state, 
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though not crude,—in chemical union, however, 
and not in mere mixture, as in crude Iron. 

Philos. Mag. 
Forcep [Ron is distinguished into sof Irom, and! 
eager or brittle Iron. ‘This last has a coarser grain 
than the other, and is divided into red short Tron, 
and cold short Iron. | 
Rep SHorT IroN, which ‘is malleable when 
cold, but brittle wheu Ignited, is supposed to derive, 
these properties from Arsenic. 
Vander Monde, Monge, and Berthollett. 
Coty SHorT Iron which is brittle when cold, 
but not when ignited; being dissolved in the 2 | 
phuric Acid, precipitates a white Powder, supposed 
by Mr. Bergman, who discovered it, to bea pecu- 
liar metal, this precipitate he named S1DERITE ; 
but Mr. Meyer, of Stetin, has proved it to 
be atrue PHOSPHATE OF IRON, or combination | 
of Phosphoric Acid with Iron. This may like-) 
wise be obtained, by dissolving the Iron in the nitric 
Acid, and evaporating to dryness, by which the Tron. 
is oxidated ; more nitric Acid being then added,| 
the siderite is only dissolved, the oxide being left 
untouched. A second evaporation being made, and 
the residue diluted with water, to evaporate the last 
portions of nitric Acid, that which remains is Side- 
rite. This is soluble in the sulphuric, nitric, and 
muriatic Acids, from which it may be precipitated | 
by as much alkali as will saturate the Acid solvent ; 
the result is a phosphate, and a neutral salt, from the 
Acid! 
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Keid and Alkaliemployed. If more Acid be added, 
nochre isprecipitated, which affords Iron by re- 
uction. ‘The fixed and volatile Alkalis, and Line 
rater, decompose Siderite. It is likewise decom-~ 
osed by projection on fused nitre. When precipi- 
ited by ammoniac, crystals may be obtained by eva- 
Oration, which when treated with powder of char- 
val afford phosphorus. : 
Every solution of [ron is precipitated in the form 
f Siderite, by the phosphoric Acid. 
The tempering of Iron, effected by suddenly cool- 
iwitafter heating, seems to produce its hardness, 
rilliancy and brittleness, by the integrant parts, 
‘parated by the heat, being keptand left at acertain 
istance from each other, the sudden cold checking 
leir approximation by the affinity of aggregation, 
Ever since the invention of cast Steel, it has been 
ipposed to be impossible to weld it to either com- 
on Steel or Iron, but Sir Thomas Frankland says, 
i¢ faét is, that cast-Steel in a white heat, and Tron 
a evetdeng heat, unite completely. 
Philos. Trans. 1795. 
i Crude, cast, or pig Iron, is eager and brittle, and. 
mtains Iron, Carbon and oxygen, the carbon be- 
8 in a concrete state separable by mecchanical 


Vision. Tis varieties are ;: 

1. Oxygenated crude Iron, contains a small pro- 

ortion of carbon, anda super-abundance of oxygen, 

is called white-Iron, forge-pigs, ballast-Iron, &c. 

2. Carbo-oxygenated crude Iron, contains equal 
| 1 quantities 
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qnantities of carbon and oxygen; known by the name 
of grey-Iron. 

3, Carbonated rues Tron, bie ye tat 5 fully predo= 
yuinating with anextra privation of oxygen. 

4. Super-carbonated crade Iron,— approaching | 
and even becoming a true plumbago. . 

HI, Malleable Iron. . 

1. Hot short Iron—from concrete carbon, not ex” 
tirpated during the operation for making the Lrow 
malleable. pracy _ 

2. Cold short Iron, becomes more and more co 
short, by exposure to the combination of oxyge 
vith caloric by blast, or the poet tal ad heatofa wind 
furnace, ct 

Pure malleable Tron deprived of the principh 3 
whichconstitute the two former kinds. 
sre, isa mixture of iron i carbon in an aérie 


2d 
perly h set it becornes sdlaatte It is also ca 

pable of fusion, by which it becomes cast Steel, a 
of acquiring a greater degree of hardness by immet 
sion, at certain degrees of heat, intocold water, 7 
. Mushet. Phil. Mag. — 
Dr. Beddoes observes, that in the conversion of 
cast into malleable Iron, in the reverberatory far 
nacé,—the oxygen of the imperfectly reduced meta 
combines with the charcoal to form fixed ain; att 
same time another portion of charcoal is thrown inte 
an elastic state, that Ae into inflammable air, and” 
burns on the surface with a very iid blue fl: he on 
ccow 
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sccount of the admixture of fixed air.—By subse- 
juent experiments, the Doctor ascertained beyond 
foubt, the real extrication of air, varying in its na- 
ure at various periods of the process. 

Philos. Trans. 1791. 
~The mass of Iron, weighing 1600 pounds found in 
Siberia by Pallas, is supposed by Dr. Chladni, to 
wave been a fire-ballor shooting star, and that Iron is 
he principal matter employed in forming new pla- 
etary bodies. 

A drop of nitrous Acid placed on polished Iron 
ind washed off, leaves a white spot. On polished 
steel it forms ablack spot, by the coaly part which 
s deposited during the solution of the Iron. 

PiuMmBAGO, is that shining substance of a black- 
sh blue colour, which is used to make the pencils 
alled Black Lead Pencils ; it has a greasy feel, ex- 
libits a tuberculated fracture, soils the hands, and 
eaves a black trace upon paper. It is indestructible 
yy heat without the presence of air, but with the 
oncurrence of air, it burns, and leaves but a small 


residue. 
One part of Plumbago, and two of caustic dry Al- 


cali, being heated in a retort, the Alkali effervesces, 
1ydrogenous gas is formed, and the Plumbago disap- 
ears. The small quantity of water in the salt isde- 
composed, whence the hydrogen gaz ; and its ox- 
gen combining with the carbon of the Plumbago, 

ormscarbonic Acid. 
The Sulphuric Acid distilled from Plumbago, 
passes 


Ego, 
Fasses to sulphureous Acid, carbonic Acid being 
yielded, and an oxide of Iron left in the retort. 

The Nitric Acid has no attion upon Plumbaga, 
if pure. : 

The Muriatic Acid has no action upon Plumbago3 
but, as it dissolves the Iron and Clay, which conta. 

minate it, it is used for its purification. 

The Oxygenated Muriatic Acid dissolves it; the 
result being a true combustion effected by the oxygen _ 
of the Acid, and the carbon of the Plumbago. ‘ 

If thrown by little’at atime on fusing Nitrate of 
Pet-ash, the Salt will deflagrate, and the Plumbago — 
be destroyed; the residue being a strongly carbo= 
nated Alkali, and a small portion of martial ochre. — 
AM these’ facts prove that Plumbago is a pecu- 
liar combustible substance, a true charcoal combined © 
with a, martial basis. It is more common than is imas_ 
gined. The brillant charcoal of certain vegetable 
substances, especially when formed in close vessels § 
possesses all the charatters of Plumbago, The. ? 
charcoal of animal substances possesses. character 
still more resembling i it: being difficult to ie 
rate, leaving the’ same stain, containing Tron, and” 
becoming converted iitto carbonic Acid by corbuse— a 
tion, During the distillation of animal substances i 
by’a strong fire, a fine powder attaches itself to the 
neck of the retort, which may be made into excele 
lent pencils. $ 

Carbon may be formed in the earth by the decom- — 
position of wood, together with pyrites; but the 

origin 


ae 


Po ee oe 


Ne) a 


Origin of Piumbago seems to be principally owing 
T 
b 


a 
le part of 
the wood, which resisting the destructive action of 


to the ligneous, and truly in idecemposa 


Water, in its decomposition of vecetable substances, 
is disengaged from the other principles, and forms 
peculiar depositions, and strata. Chaptal. 

»In the dominions of the King of Naples, there are 
Wells dug expressly for a is purpose of collecting 
an acidulous water, at the ee ot which, 
quantity of Plumbago is colieéted every six months. 

Fabroni. 

The same gentleman supposes the black mud 
found beneath the pavement of Paris, is Plumbago 
formed in the humid way. 

_Plumbago is used for Pencils, for lubricating the 
surfaces, and thereby lessening the effect of friGtion 
of cer tain parts of machines, for defending Tron from 
rust, for polishing, é&c. 

_ The nature of Plumbago has received considerable 
illustration, from some late experiments and obser- 
vations on the DiaMon D. Newton conjectured the 
diamond to bea combustible body. Guyton, in 1785 
inferred its: similarity ' to charcoal, from its leaving an 
effervescent Alkali, after combustion i in fused nitre. 
Lavoisier found that on burnin ng it in closed vessels, 
it yielded carvonic Acid. This ie also been proved 
by Mr. Tennant, who performed the combustion i in 
aerucible of Gold.  Bertholler considered i it as erys~ 
rallized Charcoal. oe 
Since this, Guyton having burnt the diamond in 
4 oxygen 


[ 92 J 
oxygen Gas, by the solar rays, and thereby having 
obtained carbonic Acid without residue, has ascer: 
tained the diamond to be Pure Carbon, or the pure 
combustible matter of the carbonic genus, yielding the — 
pure acidifiable bases of the Carbonic Acid. He found 
its combustion required a much higher temperature’ 
than charcoal ; but this he observes, takes place with 
other acidifiable bases, their first degrees of oxidation — 
being difficultly produced, although their subsequent 
acidification is easy. It also required more oxygen. 
for its complete combustion than charcoal; this he 
remarks is not to be wondered at, since being pure 
carbon, it contains none of the oxygen principle, and . 
therefore demands more. One part of diamond ab- 
sorbed four of oxygen, and produced five of carbonic 
Acid. Inproportion therefore as substances con-' 
tain pure combustible matter, will, in fact, be the 
difficulty of their combustion, their first degrees of 
oxidation proceeding so slowly. Thus he accounts _ 
for Plumb2go, which is a carbonic combustible, 
richer in combustible matter than charcoal itself, not 
burning but at a very high degree of temperature : s 
and thus he accounts for the incombustibility of An- 
thracolite, Kilkenny coal, the brilliant charcoal — 
above-mentioned, &c. The diamond is therefore to 
be considered as pure carbon—Plumbago, carbon Oxi> | 
dated in the first degree ; Charcoal, an oxide of the 
second degree, and carbonic Acid, the result of the — 
complete oxygenation of carbon. a 


From the foregoing experiments, Clover was in- 
duced: 
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duced to propose the concltisive experiment of mak- 
ing saft-Iron pass to the state of Sreel, by cementa. 
thon with the Diamond. We therefore secured a 
diamond with some filings of Iron) ‘in a cavity bored 
ina block of soft Iron, filling up the ‘cavity with a 
Stopper of from: ‘The whole-properly enclosed in'a 
crucible was exposed to the heat of a blast furnace, 
by which the diamond disappeared, and the ‘metal 
Was fused, and converted into a button of cast steel, 

‘Mr. Musbet having -reseated the experiment-of 
Clouet, buton the suggestion of the Editor of the 
Philosophical Mag zine, keeping out the Diamond, 
found the Iron converted into stee!, and therefore 
supposes’ the conversion would have taken place in 
the experiment of Clowet, if no diamond had been 
employ red. The experiment was proposed’ in conse- 
quence of “Mr. Musher finding reason from his exp 
riments, to reject the idea of carbon necessary to the 
conversion of Steel being obtained by the decompo- 
sition of carbonic Acid. 

It combines easily with sulphur by fusion, fort 
ing a true martial Pyrites. 

By the combination of the SuLrHuR with 
Tron, i in the bowels of the earth, are formed the Swi- 
phureaus Tron Cres, the Martial Pyrites, or SUL- 
PHURETS OR IRON. ‘These sulphures are very 
abundant, and are Malis formed by the decompo- 
sition of vegetables. Chaprtal. 

The sulphures of Iron. crystallize sometimes 1 


Pics, and often in o¢tahedrons. ‘fhe union of'a 
number - 
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number ofoctahedral pyramids, forms the GLoBU- 


LAR PYRITES. ; 
From the decomposition of pyrites, the sulphuric 


Acid is disengaged, which holding the Iron in solu- 
tion, formsthe SULPHATE OF IRON, or Copperas, of - 
which we have just before spoken. It crystallizes - 
in rhomboids of a beautiful green colour, of which 
it is deprived by exposure tothe air, fromits eflores-_ 
cing, and losing its water of crystallization ; expos- 
ed to heat, it liquifies, becomes thick, and is reduced _ 
toa powder, This powder mixed with pulverised 
nutgalls, forms Ink-powder, only requiring the ad-_ 
dition of water to render it fit foruse. The same 
powderurged by stronger heat, loses all its sulphuric | 
Acid, a martial Oxide, named Colcothar remaining. 

It may be also precipitated by the carbonate of 
Pot-ash, and re-dissolved by the superabundant Als _ 
kali, forming the martial Alkaline tin@ure of Stabl. 
Or if it be precipitated by caustic Alkali, the 
fEthiops is formed at once. Maret. 

It is attacked by the diluted muriatic Acid with 
vehemence, hydrogenous gas being disengaged from 
the water. By concentration, a magma containing 

thin flatted deliquescent crystals is formed, being a 
MuriaATe oF Tron. Thisdistilled, first yields an’ 
Acid. phlegm, then a non-deliquescent muriate of 
Tron, and very transparent crystals in the form of 

razor-blades, shewing prismatic colours, are sublim- — 

ed ; thereremaining at the bottom of the retort, a 

styptic deliquescent Salt of a brilliant colour, and’ 
tea foliated. 


ee 
Roliated appearance, like fine largetalc. This again 
by sublimationyields an opake, metallic substance, 
polished like Steel, exhibiting seCtions of hexahedral 
Prisms, being Iron reduced. 

_ Ironis precipitated from its solutions, by the Acid 
of Galls, this forming the Basis or Ink. 

It is dissolved by the vegetable Acid with facility. 
This holds the metals suspended in vegetables, it be- 
ing precipitable from Wine in the form of AEthiops, 
by the means of pure Alkalis. It is likewise dissolv- 
ed by the acidulous tartrite of Pot-ash, forming the 
SoLusre MarTiAL TaRTar, or Aperitive ex- 
tract of Mars. ¥n the owalic Acid, .it yields prisma- 
tic, astringent, effervescent crystalsof a greenish yel- 
low colour, soluble in water. 

With the Prussic Acid, it forms PRussiATE OF 
Tron, or Prussian Blue. If the oxide of Iron pre- 
dominates in this combination of Iron, and the prus- 
sic Acid, the precipitate is yellowish ; but if its pro- 
Portion be less, the product is prussian blue. The 
Pprussiate of Iron is decomposed by the oxide of 
Mercury. Prussiate of Iron takes fire more easily 
than sulphur, and detonates strongly with the oxy- 
genated muriate of Pot-ash. Lime water saturated 
with the colouring principle by digestion on Prussian 
blue, is the most accurate means of ascertaining the 
Presence of Iron, precipitating it of a fine blue. | 
_Troni in filings, with an equal quantity of nitrate of 
Pot-ash, thrown into a crucible strongly ignited, de- 
tonates, emitting numerous bright sparks, the residue, 
when 


+ 
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when‘washed, being avELLOW Oxip? oF TRON, 
called Zavelfer’s Saffron of Mars.—Tron decomiposes | 
the muriate of ammoniac, very well, yielding an | 
aeriform fluid, half Alkaline, aud half hydrogenous, 
Iron, in filings,:sublimed with muriate of amme- 
niac, in the ‘proportion of an ounce’ toa pound, | 
forms’ the: MARTIAL FLOWERS, ‘or ‘Ens Mare 
tis, being? a Murtatre or “AMMONTAC' co- 
LOURED BY AN Ox1DE/oF TRone The filings) 
mixed with sulphur, and moistened with water, bes | 
come heated ima few hours. “The water is © decom: 
posed, the Tron rusts, the sulphur is converted into 
Acid, the hydrogenous eas: exhales, and the heat is 
sometimes sufficient to. set the mixture on fire. By 
this process is produced'the Volcano of Lemery. M4 
Oxides of Tron givea pale green Glass,’ with ade 
crocosmic Salt, and also vast Borax, but-so meh) 
-the more ae to Pisani as ee are more oxy- 
génatedild nateenig Soha vitae ath cs: OF 
© When after oxidation; it contains less'than ‘s4 P T| 
yy ee egies jit 1s strong iy ee ble by: The ‘mag 
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ment.” If it‘contains sande 30 percent. it no cae 
obeys the magnet, nor is it acted Lee i the ¢ nitron 
Acid. 

It may be alloyed with several metallic sub stance ’ 
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aut the only alloy which is used in the arts, ig that 
which it contracts with Tin, by which, Zin plates 
ire formed. 


AoE Bene Cow Te: 
MEAD is of a blueish white, 1.3. Huy. Sp. Gr, 
1,352. It givesa black mark to paper, or the fin- 
ers; is the least sonorous, tenacious, and elastic of 
etals, It quickly tarnishes, its surface soon be- 
ling oxidated or rather carbonated, and may be 
ed among the most fusible of metals. It affects 
organs both of smell and taste. It melts before 
De omes red-hot, at 540° Fahrenheit. Ina cupel— 
heat it evaporates and loses from 6 to 8 per cent 
its weight. Abbe Mongez obtained it in quadran- 
lar crystals, recumbent on one side. Kept for 
le 'time in fusion, it becomes covéred witha Grey 
‘XIDE, which again exposed toa more violent heat, 
sumes a deep yellow, and is called Massicor. ‘This 
oled by the effusion of water, ground and washed 
om the particles of lead, and again exposed to con- 
derable heat, becomes RED OXIDE OF LEAD, call- 
Minium. 

If the fused Lead isexposed to violent heat, and 
€ wind of bellows direéted on its surface, a scaly 
Now oxide is formed, called Litharge. 

These oxides being fused with co ily matter, the 
etal is revived ; if distilled by a strong heat, oxy- 
+ is separated ; and if urged by avery strong 
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heat, they areconverted into a YELLow GLASS} 
so fusible that it penetrates the best crucibles. 
It assists the fusion of Glass, and renders it ofa 
‘more unctuous feel, more foft and ponderous, - 
more capable of being cut and polished. 

Sulphuric Acid being boiled on ‘Lead, much sul- 
phuric Acid rises, and an oxide of Lead is formed, as 
wellasa very caustic SULPHATE OF LEAD, it 
dissolves in water, and orystallizes: in tetrahedre a 
prisms. : Oa 

Hot Sulphureous Acid corrodes the Lead vista 

‘Concentrated Nitric Acid also converts it into 
white oxide ; but when the Acid is weak,, the I ; 
is dissolved, and crystals of an dee white in 


tained, he the NirRATE OF Leap... “48 @ 
The Muriatic Acid assisted by heat, oxidant’ 
and dissolves a portion, ‘This salt, the MuriaTi 
or Leap, crystallizes in striated hhetaicibial prism 
which are slightly deliquescent, ye 
The muriate of Lead is also formed by adding thi 
muriatic Acid to a solution of a nitrate of Lead, thi 
oxide combining with the muriatic Acid, and preci 
pitating ina white powder, called Plumbum Corneum 
The oxides of Lead are all decomposable by th 
muriatic Acid, It decomposes Litharge ot Lead i in 
stantly, fifty orsixty degrees of heat being produced 
the solution yielding fine opake, white, octahedra 
crystals, of aconsiderable weight, soluble in les 
than their weight of boiling water. They decrep 
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ate on hot coals, and by an increased heat, are con- 
erted into a mass of a beautiful yellowcolour. By 

somewhat similar combination is obtained, the fine 
-ELLOW PicmeEnNT, called PATENT YELLOW, 
yhich may be also produced by the fusion of litharge 
nd common salt. Minium or litharge also decom- 
ses the Muriate of Ammoniac; and, by their de- 
omposing Sea Salt, the separatipn of soda is ‘ob- 
ined. 

The Acetous Acid corrodes Lead, and affords a 
te oxide, known by the name of Waite Leap. 
the oxides of Lead are solublein vinegar, form- 
fe the Acetire oF Leap, which crystallizes in 
lorescent tetrahedral prisms, formerly called Salt 
turn or Sugar of Lead. 
he oxides of Lead attract the Carbonic Acid of 
tmosphere with great eagerness. 
‘Caustic Alkalis dissolve the oxides of lead, ed: 
may be precipitated by Acids; and, ina metallic 
orm, by mere concentration ; the Alkali acquiring 
peculiar faint taste. Pure Alkalis added to a so- 
ution of the muriate of Lead, a magma is direétly 
Ormed, occasioning a species of Miraculus Mundi. 
Sulphur combines readily with Lead, forming a 
drilliant semi-crystallized mass, termed Sur- 
PHURET.OF LEAD. eR 
Besides its other uses, Lead is employed to glaze 
pottery ; its oxides enter into the composition of 
glasses, crystals and enamels, and also form pig- 
ents. They are also “used to Aner the appear- 
, eal K 2 ance 
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ance and taste of Wines and brandies; and to harder 
oils, and render them more drying. Dissolved in 
oils, they serve as the basis of plasters. Pi 

To detect the adm:xture of Lead in Wine, equal 
parts of oyster-shellsand crude sulphur, may be kept 
ma white heat for fifteen minutes, and when cold 
mixed with an equal quantity of Acidulous tartrite 
of Pot-ash, and put into a strong bottle with com= 
mon water to boil for an hour ; and then decanted in-_ 
to bottles holding an ounce each, with 20 drops of 
mutriatic Acid in each. ‘This liquor precipitates the 
least quantities of Lead, Copper, &c. from wines ina 


very sensible black precipitate. 
M. Hanhemaun. Bibl. Phys, Eom 


‘TINis of asilver greyish white. L.3. H. 6. very 
soft. Sp. Gr. of Cornish Tin, melted and not ham- 
mered 7,291. hammered 7. 299. It is the lightest o1 
all eens ; is exceedingly ductile, but inconsider: bly 
tenacious. It is very flexible, and crackles when 
bended. It fuses at 410%: during its fusion, the. 
surface, exposed to the air, is soon covered with a 
pellicle of wH1re Oxipr, called Putty, used to po- | 
lish hard hodies, and convert Glass to Enamel.— 
Kept in fusion eight or ten hours in a lined crucible, | 
and in contatt with charccal, it beccmes more white, ! 


hard,-. 
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hard, and sonorous. It takes fire with a violent 
heat, a white oxide subliming, and part of the Tin 
being converted into a Glass of an hyacinthine co- 
bir. Geoffroy. 

After repeated fusions, an assemblage of prisms 
are obtained, united together sideways. De la. Che- 
naye. 

“It is dissolved in Sulphuric Acidin a strong heat. 
Water is sufficient to precipitate this oxidated metal. 
Mr. Monnet has obtained crystals, which resembles 
fine needles, interlacing each other. The oxide is 
dissolved much better by the Sulphuric Acid. 

‘Inthe Nitric Acid it is dire€tly precipitated ina 
white oxide,.—If saturated with the Tin, and the 
Oxide washed with a considerable quantity of water, 
asalt, THE NITRATE OF TIN, is obtained. 

This nitrate burns with a white and thick flame 
like that of phosphorus ; and detonates when well 
heated intoacrucible. On distillation it boils up, 
and fills the receiver with a white vapour smelling 
like nitric Acid. 

By adding a solution “oF Gold to the solution of 
oe in the nitric Acid, a beautiful purple precipi-., 
tate falls. 

"Tin is dissolved by the Muriatic Acid, cold or 
Bited: a fetid gas being disengaged. The solution 
is yellowish, andthe Muriatre.or Tin crystallizes 
in needle like forms, and attra€ts humidity.: 

“When amalgamated with one fifth of Mercury, 
’ . K 3 and 
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and distilled with an equal quantity of the whole; 
of corrosive sublimate, an insipid liquor first 
comes over, and then white vapours, which condense. 
into a transparent liquor, that emits.a considerable 
quantity of vapours, by mere exposure to the air. 
This is the smoking liquor of Libavius; appearing 
to bean OXYGENATED MurRraTeE OF TIN. 

It is dissolved by the Oxi-muriatic Acid with ve- 
hemence, and when the Acid is highly concentrated, 
a magma is obtained, resembling Pitch, which har- 
dens in time. 

It is dissolved in the common J4qua-fortis, pre- 
pared with Salt-petre of the first boiling, for the 
composition for scarlet dye, from Cochinelle. ‘This. 
solution often disappoints, from the variable pro- 
portions ofthe muriate of Soda, and nitrate of Pot- 
ash ; when it contains too little muriate, a precipi- 
tate falls; and whenthe Acid is in excess, it affords. 
an obscure colour. ‘The most accurate proportions. 
for a good solvent of Tin, are two. parts of nitr! Cy 
and oneof muriatic Acid. ; 

It islikewise slightly soluble in the vegetable Acids. 

Combined with Sulphur, it forms SULPHURET OF. 
Tin, or durum Musivum, or Mosaic Gold. Eight 
ounces of ‘Pinand of Mercury being amalgamated to- 
gether, are put ina mattrass with six ounces of sul-. 
phur and four of muriate of Ammoniac ; the bottom. 
of the mattrass being ignited, the sulphuret sublimes 3, 
and if the heatis such as tomake the mixture take fire, - 
it is sublimed of a dazzling colour ina large hexago- 

nal 
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nal Scales, It may be prepared without either Mer- 
eury or muriate of Ammoniac, from eight ounces of 
Tin precipitated by the carbonate of Soda, from its 
solution in the muriatic Acid, mixed. with four 
ounces of sulphur. 
~ A precipitate from the nitrate of Tin, by liquid 
sulphure of Pot-ash being dried, and put into a 

retort, with half its weight of sulphur, and a quar- 
ter of the muriate of Ammoniac, the sulphuret of 
Tin will be formed at the. bottom of. the re- 
tort, and of a most brilliant appearance. Brug- 
natelli * 

» Beingamalgamated in Antes proportion of twoaunces 
Ps a pound of Mercury, and urged by a violent heat 
for five hours ina sand bath, no Mercury was dis- 
eneaged, but the Tin was crystallized; the lower 
part of the amalgam being composed of grey bril- 
liant crystals in square plates, thin towards their 
edges; leaving polygonal cavities between each. 
Every ounce of Tin retaining in erystallization three 
ounces of Mercury. Sage. 

It may be combined with other metals in various 
proportions. The malleability of Gold is impaired 
even by an exposure toits fumes. | Silver also sufs 
fers adimunition of its malleability by being fused 
with it. When alloyed with Copper, it forms 
Bronze or BELL-METAL; with a very small pro- 
portion of Jrom it becomes harder, and more sonor- 
ous, 
eThree parts of Zz, with five of Bismuth, and two 
of 
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of Lead, forms an alloy, which has been termed the 
soFT SOLDER, it liquifies in boiling water. Lich- 
tenberg. 

One part of Tin and one of ‘Zinc bsedlie melted 
together, and mixed with two of Mercury, thenagi- 
tated in a box rubbed with chalk, forms anamalgam 
which wonderfully augments the power of ele¢trical 
machines. KXienmayer; ; 

Its amalgamating with Quicksilver, occasions its 
being employed in the formation of mirrors. * 

Whencombined with Lead and Antimony, it forms 
a mixturecalled PewTer, very generally employed 
in fabricating vessels for various domestic purposes. 

Tt is also employed in the composition for Printers 
Types. | . 


ZINC, is in colour between the Silvery White, 
and Lead Grey. L.3.H.6.Sp. Gr. 6,862. It melts 
- as soon asignited, when it inflames and sublimes in 
white flocks, which are called Philosophical Wool, 
Pompbholix, or Nihil Album, and is a true Ox1DE 
or Zinc. When laminated into thin leaves, it takes” 
fire by the flame of a taper, burning with a flame ofa’ 
blue colour, mixed with green. M. De Lassen 
considers it as a kind of metallic phosphorus. 
If Water be poured on it when it begins to be ignite 
ed, the fluid is, decomposed, and much hydrogen eas 
is 
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is disencaged, but mixed with carbon, derived from 
the Zinc. 

Sulphuric Acid dissolves it in the. cold, did 

Produces much hydrogen gas; a black powder, 
which is Plumbago, is separated, and a salt is form- 
€din tetrahedral crystals, terminated by four sided 
pyramids. This isthe SULPHATE OF Zinc, Vitriol 
of Zinc, White Vitriol, or White Copperas. —This salt 
isnot much altered by exposure to air, when pure ; 
butits Acid escapes, at a degree of heat, less than is 
required by the sulphate of Iron... 
' The Nitric Acid attacks Zine with vehemence, 
even when diluted with water; snd, by slow eva- 
poration, yields crystals in compressed and striated 
tetrahedral prisms, terminated by four sided pyra- 
mids, being the Nitrate oF Zinc, which is deli- 
quescent. It emits red vapours when heated ;_ be- 
coming soft, and preserving that softness for some 
time. 

The Muriatic Acid attacks Zinc, with efferves- 
cence: hydrogen gas is produced, and an irreducible 
Oxide of Zinc is deposited in black fucks, The so- 
lution thickens by evaporation, wichout crystalliz- 
ing, a concentrated Acid escapes, and the Muri- 
AT2 OF Zinc will itself sublime by distillation. 
The pure Alkalis boiled on Zine obtain a yellow 
colour, and dissolve part of the metal. It detonates 
stronely if mixed with Nitrate of Pot-ash, and 
thrown into an ignited crucible. Whe Muriate of 
Ammoniac is decomposed by it, simply by tritura- 
cy tion, 
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tion. Fused with Anzimony it forms a hard and bri t- 
tle alloy ; with Tin and Copper it forms BRONZE 3 
and with Copper alone, it forms BRAss. 


ANTIMONY is of a greyish white colour. L. 3., 
H. 6,5. Sp. Gr. 6,860. It isa moderately brilliant 
semi-metal, difficult of fusion; but when melted, 
emitting a white fume, called “rgenztine snow, or 
Floxnvers of Antimony, being a SUBLIMED OXIDE OF 
ANTIMONY, in brilliant prismatic acitules. The 
metal whilst cooling slowly, crystallizes, and general 
ly assumes a stellular form, on its surface. It is very, 
slightly changed by exposure to air. When come 
bined with Sz/phur in the earth, it forms aSuL-« 
PHURET OF ANTIMONY, being an Ore of Anti- 
mony, commonly called Crude Antimony, or inh 
periy, Antimony. & 

This sulphure of Antimony, eles to powder, 
and exposed in a shallow vessel to a slow heat, gras. 
dually loses its sulphur; and the oxygen of the at- 
mosphere uniting with the antimony, converts it toa 
Grey Oxinsg, This being urged by a more violent 
heat, becomes a reddish, and partly a transparent 
GLass OF ANTIMONY, which when corrected by) 
being blended with wax, forms the CERATED) 
GLAss OF ANTIMONY. : 

Antimony is separated from the sulphuret, :d 

crude’ 
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crude Antimony, by detonating three parts of crude 
tartar, two of crude Antimony, and one of nitrate of - 
Pot-ash. After fusion, the Antimony will be found 
at the bottom of the crucible covered with a brown 
Scoria.—It combines again readily with sulphur, 
forming by fusion, a mass, not unlike to the ore of 
Antimony, just mentioned, but with cate half its 
weight of sulphur. 

Tin, Copper, Silver, or Iron, being fused with 
sulphure of Antimony, unites with the sulphur, 
and separates the Antimony, which, according to the 
metal employed, was called Regulus of Mars, Ve- 
nus, &c. 

The Sulphuric Acid by slow ebullition on 
Antimony, is partly decomposed. Sulphureous 
gas is first separated, and sulphur itself sublimes, to- 
wards the end ; an Owide is formed as well as a small 
quantity of SuLPHATE oF ANTiMONY, which is 
very deliquescent, and easily decomposed. 

It decomposes the Nitric Acid with great facility, 
part of the Antimony is oxidated, forming the Be- 
Z0ar Mineral, anda portion is dissolved, forminga 
NITRATE OF ANTIMONY, decomposable by heat, 
and very deliquescent, 

_ The Muriatic Acid acts upon Antimony only by a 
long digestion, forming a MuRIATE OF ANTIMO- 
NY, crystallizable in the form of small needles, but 
very deliquescent, and is also both fusible and vola- 
tile. Two parts of the corrosive muriate of Mer- 


cury and one of Antimony distilled together, a slight 
degree 
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degree of heat drives over a butyraceous matter, the 
SUBLIMED MurIaATE OF ANTIMONY, or Butter 
of Antimony. The Acid, as inthe corrosive muriaté 
of Mercury, being in an oxygenated state. . The 
sublimed muriate of Antimony becomes fluid by a 
very.gentle heat, and is thus easily poured from one 
vessel to another. It sometime crystallizes in hexa- 
hedral prisms with dihedral summits, two sides of the 
prisms being inclined.—Diluted with water, a white 
powder, an oxide of Antimony falls, called Powder 
of Algaroth, or Mercurius Vite. j 
The Oay-muriatic Acid ats on it with violence ; 
the Oxycenatrrp MuriareE being very deliques- 
cent.. Wine and the Acetous Acid dissolve it. 
The Acid of Tartar forms with it the well- 
known salt, the ANTIMONIATED TARTRITE OF 
Pot-asu, Emetic Tartar, or Stibiated Tartar. 
Mr. Chaptal remarks that this preparation of- 
ten varies in its strength, and wishing to esta- 
blish an uniform process for its formation, pro- 
poses transparent glass of Antimony to be boiled in 
water, with an equal weight of acidulous tartrite of 
Potash, until the salt is saturated by filtration and 
slow evaporation crystals are obtained, in tri-hedral 
pyramids of a sufficiently uniform degree of emetici- 
ty. The Gastric fluid dissolves this semi-metal, as- 
is proved by the famous perpetual pills. Sim= 
ple Water had also some action upon it, since it 
becomes purgative by remaining in _ contaét 
with.it. Mixed with the Nitrate of Pot-ash, the 
. 5 salt 
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salt is completely decomposed. | Equal parts being 
thrown into an ignited crucible, the’salt daronates, 
its Acid is decomposed, and the crucible is found to 
contain the Alkali, which served as the base of the 
nitrate ; and the Antimony reduced to a white Oxide, 
called Diaphoretic Antimony.—By using the sulphure 
of Antimony, with three parts of the nitrate, the re- 
sidue in the crucible, ‘after detonation, is oxide of 
Antimony, fixed Alkali, a portion of nitrate not de- 
composed, and a small quantity of sulphate of Pot. 
ash. This compound is called the Solvent of Rotrou. 
Water deprives it of the Salts, leaving only the 
oxide of Antimony, which is called Washed Diapho- 
retic Antimony. If to the water holding these Salts 
in solution, a small quantity of Acid be added, the 
small portion of oxide held in solution by the Alkali, 
is let fall. This precipitate has been called: Ceruse 
of Antimony, or the Materia Perlata of Ker kringitus. 
Equal parts of the nitrate and of the sulphure ot 
Antimony, detonated in an ignited crucible, form 
the SULPHURATED Oxipz or ANTIMONY, or 
Liver of Antimony, which when .washed, produces 
the Crocus Metallorum, or Saffron of Metals. 

Pure Alkalis in solution being boiled for halfan hour, 
with sulphure of Antimony in the proportion of ten 
pounds of solution to two of the sulphure, a beauti- 
ful RED ALKALINE OXIDE OF ANTIMON Y, called 
Kermes Mineral, subsides by mere cooling. The 
remaining liquor still retaining more Kermes, which 
a be precipitated by an Acid: this is paler than 

L the 
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the former, and is known by the name ot Golden 
Sulphur of Antimony. : 

Lime, or Lime-water, digested for some days, 
even without heat, on powdered Antimony, yieldsa 
beautiful red oxide. Ammoniac ‘being distilled 
from Antimony, a pulverulent Suzdlimate of a purple 
colour is obtained, being a Swlphure of saree 
with base of volatile Alkali. 


BismutTu, or Tin-Glass, is white, darkened by a 
shadeof red, or'yellowish red. It yields a little 
under the hammer, but is so brittle, that it may be 
thus reduced to powder. L.3,4. Sp. Gr. 9,8227, 
and next to Tin the most fusible of all metallic bo- 
dies. It tarnishesin the alr, and acquires a powdery 
surface. 

When exposed to a strong heat it burns witha 
‘bhie ‘flame, and sublimes in a yellowish smoke, 
which forms, whe:’condensed, an OXIDE OF- Bis- 
MUTH, orthe Flowers ‘of Bismuth. "These flowers 
may be vitrified into a brownish glass.” 4 | 

It readily-combines ‘with Sulphur “by fusion, and 
forms a blueish grey artificial Ore, or Su LPHURET 
oF BasmutTH, which crystallizes in beautiful te- 
trahedral/acicules. 

Sulphuric Acid being boiled on it, the Bismuth § is 
partly dissolved, ‘forming ‘the SULPHATE oF Brs- 

MUTH, 
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MUTH, Which is very deliquescent. The Nisric 
Acid is speedily decomposed. by Bismuth ; nitrous 
gis is separated, whilst the oxygen combines: with 
the semi-metal, and a portion is dissolved which 
yields rhomboidal, tetrahedral prisms, terminating 
in tetrahedral pyramids with unequal faces, being 
the NirraTs oF BismutH, which effloresces in: 
the air. The Muriatic Acid does not aét. on it, but 
by the aid of heat and concentration ; theMuriate 
OF BismuTH is deliquescent and. difficult of crys- 
alization. The AcetouS4cid does not take up the 
oxides of Bismuth, as it does those of Lead. Water 
recipitates this semi-metal from.all.its solutions i 
he precipitate, when well washed, being employed. 
sa white paint for the complexion,.and is known by 
he name ot Magistery of Bismuth: but sulphurous 
patic vapours, and even the animal transpiration, 
Macken it, and reduce it to.a: metallic State. It is. 
Iso employed in pomatums to blacken the hair.—Its 
arious solutions form pellucid sympathetic inks, 
hich are curious from.the facility with which. they 
€come black,. 

It renders Gold brittle, and communicates to it its 
wn colour, but it does not render Silver so brittle as. 
does Gold. It diminishes the red:colour of Copper; 
ith Lead, it formsan alloy of a dark grey colour; 
1 Zin it gives a greater degree of brilliancy and 
ardness ; with Irom itis not united, but by a violent 
sat ; and with Mercury, it amalgamates and ‘forms 
fluid alloy, 
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COBALT is white, inclining to a blueish grey 5 | 
and if tarnished, to red, L.3. Hi8. Sp. Gr. 7,645. | 
When very pure it is malleable, in some degree, in a 
red heat. Even when purest it is magnetic, and 
when not magnetic, it is contaminated with Arsenic. | 
It is not volatile in close vessels, and when pure, is. | 
us difficultly fusible as Iron, but is rendered more 
fusible, and of a brown Sie: by the addition of 
‘Arsenic. Itealcines with more difficulty, as it is. 
niore pure ; its oxide being of so Eee a blue, as 
to appear black. 

Whilst in its metallic state, it tinges no earthy sub- 
stance ; but in contaét with fluxes it readily calcines, 
hence treated with Borax, Soda, Pot-ash, Microcos- 
mic Salt, inastrong heat it tinges them blue i 
fusion, it will not mix with Bismuth, Lead, or Silvers 
but with Bismurh it unites by the mediation of Nickel. 
With Arsenic it burns with a blueish or white fame. 

With concentrated Sulphuric Acid, it unites 
and yields reddish crystals, the SU LPH ARE oF Co- 
BALT. 2) 

“Itunites with the Nizric. Acid readily, and wih 
effervescence ; the solution is reddish, and yields 
hexahedral crystals, the NirRATE OF COBALT? 

‘if Arsenic predominates, the solution is first whitish, 
and then becomes red, The Muriatic Acid dissolves 
it with difficulty, requiring heat: the solution, whieh 
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js pale red, Kolding in solution the Muriats oF 
COBALT. ! 
If contaminated with much = Nickel, the above 
solutions are greenish. Its oxides yield -to the 
Acetous Acid and to Ammoniac; the solutions with 
the former, are red and purple; with the.latter, blue 
when hot.—With the Nitro-Muriatic Acid, the solt- 
ftion.is red ; if contaminated with Jron, brown, This 
solution, or that in Nizric Acid, if. common Salt be 
added, affords what is called) Sympathetic Ink,. for 
though letters traced by it are invisible while cold, 
yet when heated they appear green, if the Cobalt re- 
tains much Iron, but blue, if free from Lron. 
Its solutions-are not precipitable by Zinc. 
It was employed to give a blue colour. to. glass,. 
long before it. was supposed to. contain.a semi-metal. 
The ores of Cobalt are torrefied in Saxony, in fur- 
naces, the: arsenical vapours attaching themselves 
to the sides,, yield. the Arsemc of Commerce. 
When the oxide of Cobalt is cleared of Arsenic, 
itisknown by the nameof Zarrer. The Zaffer of 
Commerce is mixed with three fourthsof Sand. 
This oxide fused with three parts of Sand.and one of 
Pot-ash, forms a blue glass, which when pounded, 
“sifted, &c. forms Sma Lt,—Smalts,are. used im the 
“Preparation of Cloths, Laces, Linens, Muslins,, 
Threads, &c. . When itis separated’ by water from 
the grosser particles, it is called Azure. The 
_Azures mixed with Starch:form the BLurs used by: 
Yaundresses, Besides being used for colouring glass, 
“on Mdleg it 
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it is also used for blue paintings on porcelain. The 
most simple way of obtaining Cobalt inits metallic 


state, is'to ‘reduce it from’ Smalt, by fusing one 


part-of Simalt .with six of Soda. 
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NickEL is a metallic substance of a greyish 


white, when pure; but shaded with red or yellow, 
when impure. L.3H.8.Sp. Gr.7 tog. It is dife 


ficultly purified. When purest it is magnetic, and 
hence has been deemed to contain Iron, even when 
it exhibits noother sign of its containing any: but 


Mr. Kirwan thinks without sufficient reason. It is” 
malleable in a considerable degree, and ealcines” 
slowly ina strong heat: if pure, the oxide is brown, — 
if impure, greenish’; rising in tuberous vegetations, 
proceeding from Iron or Arsenic. —When pure,. it” 
requires as strong a heat as cast fron, the impure 


melts more easily. Fused with sulphur, it forms a_ 
hard low mineral; and with the sulphure of Pot- 


ash, a compound resembling the yellow copper 


Ores. It does not amalgamate with Mercury. 


‘The Sulphuric Acid distilled onit, leaves a greyish 
residue, which when dissolved in water, communi- — 
catesa green colour. This is the SULPHATE OF 


Nicks, which effloresces in the air. The nitrie 
Acid, with heat dissolves it, and yieldsthe NirRATE 


oF NICKEL, incrystals ofa beautiful green, inrhom — 


boidal cubes. The Muriatic dissolves italso, with 


heat, | 
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Aieat, but more slowly ; the MURIATE OF NICKEL 
being in long rhomboidal o€ ‘tahedrons, of the most 
beautiful emerald green.—The Acetous Acid acts 
‘only onits calces. The fixed Alkalis precipitate the 
Nickel in the foregoing solutions, greenish white. 
Ammoniac also precipitates them, but in excess re- 
dissolves them, the solution being blue ; even metal- 
lic Nickel yields to. Ammoniac. It is not precipi-+ 
table by Zinc, though in some measure by Iron.. 
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MANGANESE isa greyish white, but soondark- 
ens by exposure to the air; its surfaces oxidating, 
until at last it becomes black, and frequently fria- 
ble between the fingers. L.3.2. F racture, uneven; 
In no degree malleable, H.8. scat seca bite, 
Sp. Gr. 4,000. Hielm. 

_Itis magnetic when pulverised, rarely so in lumps. 
By heat it is soon converted into a black oxide, and, 
f strongly urged, affordsa glass of a yellowish ey 
jepositing the Ironin a. regular form. This metal 
S$ more fusible than Iron, and unites by fusion, 
with all the metals, except Mercury, Copper alloy- 
sd with Manganese, ina certain proportion, is still 
ery malleable. The oxide of Manganese affords a 
rodigious: quantity of oxygenous gas; and with 
harcoal, the carbonic Acid.—Kept in fusion, with 
pephaze of Soda, upon charcoal, a a AEARSPATERE g glass 

is 
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formed, which curiously changes from: the: colour: | 
‘of a ruby, toa colourless state, and again becomes | 
coloured, according to the quantity of phosphate,. | 
and to its exposure to the interior OF exterior part oF { 
the flame: | 

The Sulphuric Arid attacks Manganese, and pro- | 
duces hydrogenous gas; with the oxide it produces. | 
‘an astonisliing quantity of oxygenous gas. The 
SULPHATE OF Mancanesz forms in. paral=| 
lelopids of a bitter taste. The Nitric Acid dise | 
solves Manganese, with. effervescence : The: 
oxides are also soluble in the nitric Acid.—The’| 
Muriatic Acid also dissolves. Manganese, butt) 
neither the Nirravte nor the Muritatre OF 
MANGANESE . crystallizes. With the fluoric) 
Acid, a salt of sparing solubility is formed, so like- | 
wise with the Phosphoric Acid. The Acetous Acid’ 
aéts but weakly on it: the owalic dissolves the Man-. 
ganese,.and the black oxide of Manganese also. Phe 
Acidulous tartrite of Pot-ash dissolves. the black ox- 
ide,.even in the cold; and, added to any solution of 
Manganese, precipitatesatrue TARTRITE OF Mans 
GANESE. The Carbonic Acid'attacks both Manga- : 
neseand its black oxide. Muriare of Ammoniac be- 
ing distilled with the oxide, the oxygen of the: latter 
unites with the hydrogenous gas of the Alkali, and’ 
forms water, the nitrogen’ gas escaping. ‘Manga- 
nese itself doesnot appear to combine-with Sulphur 5 | 
buteight partsof oxide, witithree-parts of sulphur, | 
form a mass of a greenish: yellow colour, which 

Acids attack with effervescence, and oecasion an) 
hepatic! 
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hepatic smell. Manganese is precipitated from its 
solutions by the d/kalis, in the form of a gelatinous 
matter, which becomes black as it absorbs oxygen. 
From the rapidity with which this change takes place, 

‘itis well calculated to form an eudiometer, by being 
diffused on the internal surface of proper vessels, 

| and marking, by the ascension of water in a gradu. 
ated tube, the absorption of oxygen. 

If one part of the native oxide of Manganese, and 

three parts of nitrate of Pot-ash, be melted ina cru- 
cible, till no more oxygen gas is disengaged, a vreen- 
ish friable powder is obtained, termed Chamelion 
| Mineralis, an ALKALINE OxIDE OF MANGANESE, 
which forms a greenish solution, soon changing toa 
Violet, and lastly toared. 
Scheele has proved, that the ashes of vegetables 
contain Mang:nese ; and that it is to this mineral, 
that the colour of calcined Pot-ash isowing. Of alt 
‘Metallic substances it is, after Iron, the most ge- 
nerally, though minutely diffused through the 
eh. 
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URANITE, or the metal of Uranochre, disco- 
vered by Klaproth, in 1790, is of a dark steel 
‘Oriron grey ; internally browner. L. 2. metallic. 
H.6to7. Sp. Gr. 6,444.—soluble in nitrous acid. 
‘Tt does not appear that other acids have been tried. 
ie . Infusible 
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Infusible before the blow-pipe, but with microcoss 
mic salt, or concrete phosphoric Acid it becomes a 
grass green glass; and with soda or borax gnly a 
grey opake scoriacious bead, Its oxide is yellow, 
and is easily soluble in Acids. With dilute sulphus 
vic and the concentrated acerous it yields yellow ery-. 
Stals ; with the phosphoric, an amorphous, white, 
difficultly soluble mass ; and with the nitrous-Acid’ 
and nitro-muriatic, greenish yellow crystals... The: 
precipitate thrown down from these two last men-_ 
tioned solutions by sulphurated ammoniac, is of a 
brownish. yellow ; by stinGure of. galls, the super= 
fluous Acid being saturated, of a chocolate brown ;: 
by Prussian Alkali, a brownish and red granular 
precipitate, diffused through the whole liguor: that 
of Copper, by this alkali, being flaky; and that of 

molybdena, not so brown. By carbonated fixed’ 
Alkali, whitish -yellow ; much of which is rediss 

solved by the carbonic acid gas. set loose. By pure 
Ammoniac, lemon yellow. By carbonated Ammox 

niac, dark yellow. But these solutions are precipie. 
table neither by Irom or Zinc. This-oxide isinsolus. 
ble in alkalis, either in the moist or dry way ; which, 

fully distinguishes it from. tungstenic oxide, wh ich, 
it resembles in colour. ; 


SYLVANITE or TELLURITE. Klaproth, ale 
though he first appears to have clearly ascertained. _ 
the: 
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the existence of this metal, modestly gives the ho- 
nour of the discovery of it to Muller, and even to 
Bergman. Mr. Kirwan first called it Sylvanite, but 
Mr: Klaproth denominated it Tellurite. 

It is one of the most volatile and fusible of the 
metals, except Quicksilver, and is of a dark grey 
colour, inclining to red, and of considerable ntetallic 
splendor. It is semi-duétile and semi-malleable, 
Sp. Gr. 6,115. It readily unites to Quicksilver and 
Sulpbur. It is soluble in sulphuric and nitro-mu- 
Yiatic Acid, and is precipitated from its solutions, in 
a metallic state, by Iron, Zinc, Tin, and even by 
by Muriate of Tin; also by saline Sulphurets, 
yielding suLPHURIZED Oxips OF SYLva- 
NITE. 

The order of affinities of the Oxipg are not well 
determined, 


: Dr. Pearson’s Nomenclature, 1799. 
“ez, 
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TITAnIre, was first discovered to be a metal. 
lic substance by Klaproth, it having been be- 
fore that considered as a red Shorl. ‘The same in. 
lefatigable chemist has discovered its existence in 
MENACHANITE, a substance first noticed by 
Mr. M‘Gregor, in the valley of Menachan in 
Cornwall, in small ‘black grains resembling gun- 
powder. Mr, Kirwan pointed out the resemblance _ 
between this substance and Titanite. 


If, 
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-4f, Dr. Pearson observes, the metal of Menacha- 
nite be the same as the Titanite, it yields a deep 
creen precipitate, with Prussic Acid, and an orange 
red coloured one with Gallic Acid. It scarce dis- 
solves in Oxp-muriatic or Nitro-muriatic Acids. The 
Titanite in muriatic agueous solution, parts with 
oxygen to Zinc, becoming of an indigo-blue colour, 
and parts with still more oxygen to Tim, hecoming 
of abluish redcolour, it scarcely unites with fixed 
Alhalis, even in fusion. Nomenclature, 1799+ 
On the authority of Lampadius, the order of at= 
traction is, gallic, phosphoric, arsenic, oxalic, sule 
Shuric muriatic, nitric, and acetous Acids. 
Annales de Chimie, XXVTI, 


oy 

CHROME is a metallic substance, of a whitish 
grey, shining, and very brittle ; obtained by Vau- 
quelin from the mineral, called Siberian Red Lead. 
By various analyses, he obtained frony the same 
mineral, an Acid, which he termed the CHROMIC 
Actp, which crystalizes in small Jong prisms of a 
ruby red colour; forming with Mercury, a come 
pound ofa cinnabar red colour; with Silver, a car- 
mine red compound; with Lead, an orange yellow 
mineral ; and with Jroz or Tia, the solution of the 
Acid becomes green. It yields part of its oxygen to 
muriate 


riatic Acid, by which it oxygenates it, passing itself 
toagreenoxide. Journal des Minis, xxxiv. 1798. 
The Oxipe oF CHRoME is of a beautiful green. 
The Actp is of a ruby-red, and contains about two- 
thirds of its weight of oxygen, and on parting with a 
certain portion of oxygen,.cven te Light, the OxIDE 
or CuromMe is formed, which is of a beautiful 
green. Annales de Chimie. xxv. 
Tassaert has not only found the Chromic Acid 
united to Lead, but also to Iron. 
Annales de Chimie. XXX. 


ARSENIC.—Its natural colour is white with, a 

strong shade of blue, but it quickly tarnishes by ex- 

posure to the air, becoming pale yellow, and at last 

greyish black. L.3. H.7. Sp. Gr, 8,310. It is not 

soluble in water.’ It evaporates before fusion, in 

the form of a white smoke, with analliaceous smell. 

On burning coals, it gives a low bluish white flame, 

and white smoke ; inclose vessels, it sublimes with- 

out alteration, and crystalizes in trihedral pyra- 

mids, or oftuhedrons, of a brilliance resembling 

Steel. 

- The substance which in general is called Arsenic, ; 
isa metallic oxide of a. glitterigg whiteness, some- 

* M . times 
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times of a vitreous appearance; exciting an acrid, : 
tasteon the tongue, and subliming with the samhe | 
smell and smoke as the Arsenic itself. It may) 
be reduced to the metallic state by. treating it with | 
Oils, Soaps, or Charcoals, in close vessels. by | 

It is often combined with metals in various ores, 
and is disengaged from, them by. calcination. le) 
unites, by fusion, with most of the metals ; those | 
which were ductile, becoming thereby brittle ; those 
which were difficult of fusion, flowing more easily 5 
and those which were very fusible, becoming Ala 
tory. The yellow or red metals being also rendered 
white. 

The oxide is less volatile than the metal itself. If 
~ sublimed by a strong fire in closed vessels, it be- 
“comes transparent like glass.—The oxide requires 

for its solution eighty times its weight of water, ‘at 
12° and fifteen at boiling heat: and of alcohol se= 
venty oreighty at boiling. heat.—Like the other mall 
tallic Oxides, it is convertible into a metallic Glass 
by.astrong heat, and forms an opaque insoluble sub D+ 

stance possessing metallic brilliancy; but nnli 
them, it is soluble in water, unites with metals, 
is volatile, and‘emits a strong odour.— By its aie 
with sulphur, either OrPrMeENT, or REALG ARIS 
formed, the latter being the result of employing a 

more violent heat :—both these substances being 
composed by Lime and the Alkalis, which ‘sca 
the oxide. 
Pure Pot-ash boiled on the oxide of Arsenic, ‘be. 
comes 


~ 
fea 
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comes brown, gradually thickens, and at last forms 
a hard, brittle, but deliquescent mass ; the Acipu- 
LousArsenratsof Pot-asn. °° | 

Soda exhibits phenomena nearly sin silar with this 
oxide, forming the ARSENIATE oF SODA. 

_ Amimoniac Aissolves the oxide: by heat, and yields 
erystal s by spontaneous evaporation, which are the 

ARSENIATE OF AMMON1AC. 

' The vitrification of the Earths is accelerated by 
the oxide of Arsenic ; but the glasses, thus formed, 
soon tar nish, 

The Muriatic Acid attacks Arsenic very feebly ; 
but equal parts of Orpiment and Corrosive Muriate 
of Mercury, being distilled ‘by a gentle heat, a 
blackish corrosive liquor distils, which is the Sun- 
LIMED MuriaTe OF ArRsentc, or Buster of 
Arsenic. 

The Nitric. Acid, and the Oxygenated Muriatic 
Acid distilled from the oxide of Arsenic, are des 
composed ; from the former, nitrous gas passes over 
abundantly, and from the latter, ordinary muriatic 
Acid; ‘their superabundant oxygen being seized by 
the arsenical oxide, which is thereby changed to the 
Acip or Arszenic. This Acid is also obtained 
from the residue of the distillation of equal parts of 
itrate of Pot-ash and oxide of Arsenic, which 
yields a red, and almost incoercible nitric Acid, 
i This residue is capable of being crystallized in 
tetrahedral prisms terminated by four sided pyra- 
mids, this arseniate of Pot-ash, the neutral arsenical 
M2 Samrvealbaia Busia 
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Salt of Macquer being mixed with half its quantity of © 
sulphuric Acid, and urged by a strong fire, a white 
mass is left in the retort, which attracts humidity, 
and is the pure Arsenical Acid. ‘The nitrate of Am- 
moniac with the oxide of Arsenic, also, being dis-_ 
tilled, the Arseniate of Ammoniac remains, from 
which the Alkali being driven by a fire long kept Up, 
the residue is a vitreous, deliquescent mass, the 
Acid of Arsenic. | 
' 'The Sulphuric Acid boiled on the oxide, dissolves 
it, bat the oxide is precipitated on cooling. If the 
whole of the Acid be dissipated by a strong heat, 
the arsenical Acid remains. 4 
Tue Acip oF ARSENrc may possess the concrete» 
form, but deliquesces and resolves into a fluid. 
It is fixed in the fire, but heated in contact with a 
coaly substance, it is decomposed, the oxygen €X= 
haling in fumes. It is also reduced by passing hy- 
drogen gas through it. Pelletier. w 
At 12° it requires only 2-3rd’s of its weight of 
water to dissolve it: and when thus dissolved, it 
may be concentrated and again brought to the state. 
of a transparentglass. In the state of concentra= 
tion it aéts strongly on the crucible, dissolving the 
Alumine. Saturated with Ammoniac, and duly 
evaporated, it forms rhomboidal crystals, which 
may by heat be resolved into a vitreous mass. Ba- 
rytes and Magnesia appear to have a stronger affinity. 
with this Acid than the Alkalis. Lime also decom- 
poses the alkaline arseniates. § : 
Arsenic, 
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Arsenic, besides being used in mixture with me- 
tals, is employed by Dyers, and, is also used as a 
flux in Glass-houses. Iti is also a component part | of 
some glazes. 


Mo typpenite. —This semi-mgtal was obtain- 
ed from the sulphurated Ore, called Molybdena, by 
M. Hielm. Sp. Gr. 6,1. Itis nearly infusible in 
‘our furnaces, calcining ina red heat, and ina regu- 
line state gives no colour te Borax. 

The Nitric Acid attacks it with effervescence, and 
converts it into an oxide, endued with Acid proper- 
ties ceasing to att as soon as the super- -saturation 
with oxygen is effected. 

Hatchett. Pil. Trans. V. 86. 

The Muriatic Acid has no effect on it ; nor even 
the Nitro-muriatic, unless it contains four-fifths of 
nitric Acid. 

The Sulphuric, concentrated we boiling, acquires 
froin it, first a green, then a blue colour; but by 
long boiling it loses all colour. 

* The Motyspenrc Acip may be obtained by 
the OxIDE OF MoLYBDENITE being oxygenated 
as perfe€tly as possible. It may be procured by the 
desulphuration, and oxygenation of the sulphurated 
ore of this serni-metal, namely Molybdena ; and this 
may be performed either by combustion, detonation 
-* M 3 by 
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by nitre, or by solution in the nitrous Acid. The 
most perfect Acid is obtained by the last method. | 
To oxygenate it perfectly, twenty times its weight of | 
nitrous Acid must be distilled over it in five succes- | 
sive portions, being then edulcorated, and dried it is | 
as white as chalk. However it still retains some sul- | 
phuric Acid, from which it may be in a great mea- 
sure purified by repeated fusion in close vessels; or 
perhaps by adding to its solution, the solution of mus | 


riated Barytes. aera el 
The Molybdenic Acid thus purified, is of the Sp. 
Gr. 3,750,—soluble in 570 times its weight of water. 
at 60%. Fahrenheit ; in Sulphuric Acid, which it ren- 
ders blue when cold, though colourless when heated; 
in the muriatic, which it renders blue when heated ! 
and concentrated; but it is insoluble in the nitric ' 
Acid. and | | 
The solution of the Molybdenic Acid, forms Mo-] 
“Ly BpATss, by acting on the imperfect metals, as] 
Tin, Zine, &c. rendering them blue, particularly | 
when heated, as they strip it of its oxygen.—It precis| 
pitates the nitrated solutions of Silver, Mercury, | 
and Lead, the solutions of muriated Lead, and of 
Barytes in the nitrous or muriatic Acids, but not| 
those of the other earths. With the Earths it forms 
difficultly soluble molybdates; and with the Alkalis, 
it unites and effervesces, butis not discoloured. ‘4 


Molybdena, when not in a metallic state, appears 
to suffer four degrees of oxygenation, rst. black. 
oxide,) 
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Yoxide, 2d, blue oxyde, 3d, green, which, as it is 
‘intermediate between an oxide and an acid, may be 
called according to the distinétion made by the new 
“nomenclature, Molybdous Acid, the last or 4th de- 
~greeis the yellow Acid, or that which is super-sa- 
turated with oxygen, heated in close vessels, it 
melts; in open, it sublimes; before the blow pipe, 
on charcoal, it is speedily absorbed. With micro- 
“cosmic Salt it becomes green, with borax grey, and 

slowly also green. | 
Mr. Hatchett observes, whenever a solution of 
of the molybdic Acid becomes blue, or tending to- 
wards that colour, it is a sign that the molybdic 


“Acid has sutfered a diminution of oxygen. 
EY Hatchett. Phil, Trans. V. 86. 
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“TUNGSENITE, is said to have been obtained in 
-a metallic form from the mineral called Tungszen, 
or ponderous Earth, and from another mineral called 
Wolfram. It is supposed to be capable of existing 
in three stat.;s. : 
a I. That of a Recuuus, externally brown, in- 

_ternally steel grey. L.2. Metallic in very minute 
“Blobules, being more difficulty reducible to a me- 
_tallic state than Manganese or Uranite. Brittle, Sp. 

Gr. 17,600. It is insoluble inthe mineral Acids, 
but convertible by the nitric, and nitro-muriatic 
Kf into 
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_into a_yellow oxide, and likewise by heat, increasing” 
24.per cent. in weight. ie 

This metal was said. to be obtained by Messrs. 
Elhbuyarts, but their experiments have not been re- 
peated with success. 

Il. That of aYertow Oxtipe, Sp. Gr. 6.12. 
deste and insoluble, but diffusible in water, not 
being deposited for some months. Ammoniac being | 
added, it whitens it, which distinguishes it fromthe e 
yellow oxide of aah Sills MTG to the external 
flame of the blow pipe, it continues yellow ; but by 
the internal, it swells and darkens, but does not 
melt. ‘This is the reverse of what takes place with 
manganese, which is coloured by the external, and : 
becomes.colourless by the intern nal flame. ‘The pris : 

vation of oxygen blackens this substance, and whitens | 
manganese.— Mi¢rocosmic. salt being added, it loses : 
all colour in the external flame, but in the internal, 
it gives a blue glass, but the addition of an stk 
again renders this blue glass colourless. —With bo- 
rax it gives a brownish yellow g class—heated on : 
burning coal, or ina crucible, it becomes a slate blu 
colour, but does not dissolve.—In pure, alkalis, this 
oxide is completely soluble both in the dry and mois 
way, and the solution always retains an excess of 
alkali. If to this nitric acid be dropped, a white 
precipi itate will fall, as long as an excess of alkali re 
mains, the liquor becoming bitter. ‘This white pe 
cipitate is soluble by agitating the liquor, and has th 


properties of an Acid. But if so much Acid- 
added 


a 
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added, to destroy the access of alkali, the white pre- 
‘Cipitate loses its acid properties. ‘The yellow calx 
‘isalso soluble in ammoniac and retains an excess of 
‘It, affording acicular crvstals, which are acid, turn- 
ing litmus red. If these crystals be calcined, the 
excess of alkali is expelled, and the yellow oxide is 
produced in open vessels, and ablue, ina retort. Di- 
gested in the Sulphuric Acid they are converted into 
the blue, and in the nitric or muriatic, into the yel- 
low oxide. If to the solution of this calx a few drops 
‘of nitrous Acid is added, a white precipitate, which 
is also acid, is produced. The yellow oxide black. 
ens by exposure to the sun or moisture, or by calci- 
nation in close vessels, when it forms plumose cry- 
Stals ; it also unites to sulphur in the dry way, and 
forms a blueish black, brittle, crystallized mass. 

Ill. The Acid of Tungsten always appears in the 
form of a white oxide as already described, though 
the white oxide is not always Acid. It is tormed by 
‘the yellow calx with, 1st, an excess of ammoniac, 
and may be called the fulmiginated Oxide; 2d, 
byan excess of ammoniac, and the addition of an acids 
and may be called the Acido-fulmiginated Oxide ; 
gdly, by an excess cf tartarin and the addition of 
an Acid, which may be called the Acido-tartarinated 
calx. 

These apparently Acid oxides do not seem to be 
of a fixed nature, endowed with constant invariable 
properties. —T he yellow oxide seems to be the true 
@unstenic Acid, though by  super-oxygenation 
te many 
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many ot its Acid properties are disyuised. The su- — 
perfluous oxygen is in a great measure destroyed by 
the ammoniac, this latter being decomposed, its in- ‘ 
flammable matter passing into water, Its insolubi- 
lity resembles that of oxygenated muriatic Acid, and 
of the Prussian Acid, and: only differs in degrees 
Its union with alkalis, with lime and with metals, vi 
even the noble metals, plainly evinces its Acid na- . 
ture, for asa simple calx it could not unite with , 
them. | Kirwan. 
The substance known till now under the name of 
Acidof Ne aaa Sp eht no longer to be considereda , : 


pitation being retained, 
Medical and ERIE JKrs nal, May 7999 


great value to painters, which resist ne Calg 
he greatest enemies to colours. % 
La Decade Philos. 8c. 1798+ 


BITUMINOUS SUBSTANCES, 


N apurua i isa white or yellowish white al 
fluid as water, feels greasy, has a penetrating smel 
| 


af | 
Bnd burns with a light flame, leaving scarcely any re- 
Siduum. It is insoluble in spirits of wine, passes 
over entirely in distillation, and is thickened, but 
not inflamed by nitrous Acid. 

» PerRrou; or Perroneum, isa brown semi-trans- 
parent substance ; being Naphtha, thickened, and 
altered in colour and other respects by the air. 

gi hyee: Tar is petrol farther altered by the 
", having become of the colour and consistency of 
Bich, . 

ASPHALTUM, or MINERAL Pircu, is produced 

by a still farther exsication. There are three va- 
rieties described of this substance, depending chief- 
ly on the degree of solidity they possess. 1. Cobz- 
sive mineral Pitch. 2, Semicompad, MA.LrTua, 
3- CompaG, AsPuau.r. 
JeT isa substance of a full black, ‘harder, and 
less brittle than Asphalt ; and according to Weiden- 
man, i 1s a species of coal; but in the opinion of Four- 
croy, it is indurated Asha 

CANNELL-COAL appears to be next to Jet in gra- 
dation of the compound mineral bituminous sub- 
stances. 

Minera Taiow israrely met with, and im- 
perctly known. It much resembles tallow. 

-MineraLCaourcuHowc isa substance much re- 
sembling i in its elastic properties, the Sar ciety from 
which it takes its name. 

Mr. Hatchett, observes that, we can only inter 
tat animal] substances have contributed to the for- 

mation 
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mation of bitumen from the vestiges, and extvia 
of animals, which so commonly accompany bitumi- 
nous substances; but no doubt can be entertained 
in respect to vegetables ; for it appears that bitumen 
is tormed from them by long maceration, and by 
other processes at present unknown to Us. My 

Theelementary principles of bitumenare,hydrogen, 
Carbon, sometimes azote, and probably some oxygen, 
which, by its action on the other principles, tends to 
form the concrete bitumens; and also produces that 
portion of Acid obtained by chemical operations. 
These same principles, hydrogen and carbon, con 
stitute the vegetable oils and rosins; and the same 


with some azote, form the oils and grease of ani- 


mals-* 
Organized bodies buried and subjected to the action 
dies, under certain favourable circum- 


of mineral bo 
Hatchet thinks, with some small 


stances,may form, Mr. 
change perhaps inthe respective proportions of their 
a new combination which we call Bitu- 


principles, 
men. Mr. Hatchett, Nicholson’s Fournal. 
Prr-CoaL, according to Mons. Gensanne and 


is an earth or-stone, chiefly of the argillace: 
penetrated or impregnated with petrol. 


ous genus, 
or asphalt. It has also been supposed: to have beer 


formed by vegetables erowing in the sea, and bj 
ch have been buried by subsequen 


duino supposes it to be of marin 


others, 


vast forests win 
revolutions. MM. 4r 
formation, deriving its existence from the fat ani 

unctuosit 
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anctuosity of the numerous tribes of animals. that 
ppabit the ocean. 

© Mr. Kirwan objests to the above opinions. He 
supposes the carbonic substance and petrol, to have 
entered into the composition of various stones of 
which many mountains have been composed, having 
been derived from the primordial chaotic fluid. He 
also thinks that. coal-mines, or strata of coal,’ as 
well as the mountains or hills in which they are 
found, owe their origin to the disintegration and de- 
composition of primeval mountains, which contained, 
most probably, a far larger proportion of carbon 
ind petrol, than those of the same denomination now 
rontain, since the disintegration took place at so ear- 
ly a period. Geological Essays, 1799. 
' Mr. Kirwan, bya series of those experiments by 
Which he has enriched the science, has been ena- 
bled to give a synoptical view of the contents of 
Bitumen, and different sorts of Mineral Coal, 
cuit Carbon. Bitumen. Ashes, Sp.Gr, 
Maltha - = 8 —— — 2,070 
Asphalt =- 31 68 a I,107 


Kilkenny 

Coal } 933 = 337 15526 

Compact ; 

Meanie : 7552 21,68 maltha 3,1 I,2 a? 
ity Can- 

~ Sey 47,62. 32,52 maltha2,o ~ 1,426 

~ ws ade | *, Whits- 
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Whites.) Carbon. Bitumen. Ashes. Sp.Gr ? 
haven [$7 41,3 mixt | £57 1,259) 
Wigan 631,73 36,7 mixt . 1,57 1,268 
Swansea =3,53 23,14 Mixt 3,33 1,359 
Leitrim 71543 24937 mixt ©5529 1,352, 
Newcastle’ 58 40 mixt -—— 1,71 ‘ 


Elements of Mineralogy, 17199« 
AMBER is a bitumen, generally of a yellow or 
‘brown colour. | It is found either under the surface 
ef the ground, among the clay, sand, and Iron bog 
ere, when it is called Fossi/ Amber, or is thrown on 
the shore by the waters of the sea, and is then called 
Mineral Amber. It is tasteless, but when rubbed it 
yields a faint odour, end manifests electric powers. 
It is not soluble in water, and but slightly in spirits 
of wine, except by the addition of Alkalis, when 
the solution is termed Tin@ure of Amber. Itis 50 
luble in expressed oils, andalso in oil of Turpen- 
tine, when it forms the Amber Varnish. 2 
. By distillation it yields an Acid phlegm, a light, 
dark coloured oil, which from repeated distillations 
from water or.clay, becomes limpid, and is then call- 
ed Redified oil of Amber, anda concrete Acid saltage 
The Succinic Acip may also be obtained pure 
and white, by distilling diluted Nisric decid with half 
the quantity of Salt of Amber, the nitrous gas com~ 
ing over, and leaving the Succinic Acid in beautiful 
white, three-sided columnar crystals, whose points 
are truncated. Hermstaedt. | 
SuccinaTes are formed by the union of the suc: 


 cinis Acid with the AL kalis and Earths. h | 
by 


} 
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_ By mixing ten or twelve grains of Soap, four 
ounces of Alzoho!, and one. dram of Oil.of Amber,. 
with a proper quantity of caustic solution of Am- 
Moniac, a compound.of a milky. colour is formed, 
galled Rau pe Luce.. 
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Or ST ONE St 


Havine already given a sketch of the distin¢tive 
@haracters of the several earths, and of most of their 
‘combinations ‘with Acids, and as it is not intended 
to describe the external character of. Stones here, 
4t is only proposed to point out the several com- 
-binations by which they are produced, 

+ Liz alone, has been already remarked, is infusi- 
‘ble; but it may be melted by the addition of clay, 
silex, oxides of iron, fusible salt, borax, and’ fixed 
alkalis. It also may be combined with the Acids. 
“Hence we see, whether the formation of Stones be 
“referred chiefly to the action of fire, or of water. 
“The sources of the numerous varieties of, this genus 

ire very considerable, . 

© catenreose earths are characterized by a dry, 
‘harsh and meagre feel, discoverable even in»their 
mixtures with other earths, if they constitute nearly 
“one half ot the mass, They are never hard enough 
a Be 4s N 2 to 
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to, strike fire with steel, nor are those apnea 
in Which they constitute a third part. 

Under this genus may be placed the vast cavietiee 
of LIME-STONE, MARBLES, CHALK, TUFAS, CAL-= 
CAREOUS SPARS, With ALABASTER and swINE 
STONE, resulting from the union of Lime, with the 
Carbonic Acid. Here also may be placed the BA- 
RY TO-CALCITES, formed bythe union of Lime with 
Barytes; MURICALCLITE, with Magnesia; the AR- 
GILLO-CALCITES With G/ay, and the various MARLS 
and MARLITES proceeding trom the same combina= 
nation. By its union with Manganese and Iron are 
formed the s1DERO-CALCITES ; and witha notable 
proportion of iron, the: FERRI-CALCITES ; and 
when supersaturated with ca rbonic Acid, the DOLO- 
MiTedand ELASTIC MARBLE. With the sulphuric 
Acid it yields” the various SELENITES or GYF- 
sums3 with the flworic Acid, the FLUOR SPAR 3 
with the phosphoric Acid, PHOSHORITE ; and. with 
the Tungstenic Acid, TUNGSTEN. ty 

Barytes, or BARyT, though more difficult], 
than Lime, is soluble in the nitric and a 
Acids, and it is affected by the ‘same fluxes as ee | 
former earth, but possesses very little fusibility i 
combination with any of the other earths, except 
Silex. Its combinations are generally marked by 
their great degree of gravity, if not comegales by 


their porous structure. |. ae 
With carbonic Acid, this earth forms the pana~ 
LITE | 

1 
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“prre, and with sulphuric Acid the BAROSELENITE- 
Ttalso constitutes the ds hnsints pain of the LIVER- 
STONE. |) ‘ 
+» Macwnesta is BiGasibto alone;: ve mea difficultly 
fusible when in combination with ‘other. earths, but 
jt readily unites with Acids. The Stones in. which 
it makes about a fifth part, havea smooth and. unc- 
“tous feel, unless opposed by the opposite characters 
of Lime: they’ have also frequently a a greenish cast, 
fe inclined to-a striated or slaty struCture,: and toa 
lustre of the silky kinds: 3 
D> Magnesia mixed with Silex forms the SILICI-M U- 
RITE 5. with Lime and some Iron, CALCI-MURITE3 
with Clay and Iron, ARGILLO-MURITE, and with 
od farther addition of Silex and Lime, CHLORITE ; 
| by its combination with Silex and Alumine, 
are formed the. Taznes, and by) the. addition 
of Oxide: of Iron, and Carbonic Acid, the. various 
Srearitiss. The Lapis. OLLARIS. contains a 
‘small portion also of the fiuoric Acid. ‘The SER-= 
 PENTINES appear to result from its union with Silex 
and Jron, and by various intermixtures of. CARBO- 
ONATE or Lime, are formed the AsBESTUS, AMI- 
eles and the SUBER-MONTANUM,, OF Co- 
ruM-MONTANUM... By somewhat similar combi- 
‘nations are produced also AMIANTHINITE,, ASBES- 
.: INITE, Aspesroip, and the SHORLACEOUS, 
and Guassy AcCTINOLYTE and JADE; in some of 
if thich is’ me contained. the fluoric. Acid. Bey 
e jeemag N 3. Jc, bysyet) sninnats 
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its union with the Boracic Acid,’ Alumine,. and ioe 
is formed the'stone called BORACITE. 

ALUMINE OR ARCILL is fusible by the same 
Saline’ fluxes ‘like the other earths, and combines | 
also with the Acids. ‘ 

the smooth, soft, and unctuous feel of clay is giat . 
coverable in its mixtures. with Silex, when it exists 
inatenth part; but, with Lime, not-unless it ex 
ceeds the Lime in quantity. Mixed with Magnesia, 4 
and not exceeding a fifth part, it gives a disposition 
to aslaty or lamellar structure. aa 

From its'admixture with Siliceous Sand, are formed 
the various Ctays) Fururres-Eartus, LirHos 
MARGA, »BoLes,--Maris, and Coro RIFIC? | 
Eartus, which are coloured by various: metallic, v 
vegetable, or bituminous particles. From its union 
with Silex and Fron, proceeds the TriPout; from ; 
its union with phosphoric Acid, PHosPHOLITE € 
With Silex Iron, and Manganese, is formed Leripo- 
tite; and with the addition of Magnesia, SaP= 
PARE ; and by combinations, in some respects simi= 
lar, Mica, Mrcarewwe, and with the addition of 
Lime HoRNBLENDE, SCHILLER SPAR, Wack. 
tn, Mutbrn-Stone, Krac-STone, TRAP, 
ToapsTONne, Basarr,.- Cap, pahieees 
SLATES, and NOVACULITE. 

Sitex'is taken up by a solution of caustic fixed Ale 
kali, nearly in the proportion of 1-6th of the Alkalis 
It appears'to be soluble, when precipitated from i. 
solution in fixed Alkalis, in 1000 parts of water; 
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* its solution in fixed Alkalis, is capable even of 
supersaturation with an Acid, without. precipitation; 
but in general it cémbines’ only, weit the Fluoric 
picid. 

’ Professor Siegling, having left a Ddottle of the ‘. 
guor of Flints, prepared in the usual way, undisturb- 
ed for eight years, he found groups of tetrahedral 
@yeamidal crystals, (artificial Rock Crystal): per- 
‘fettly transparent, and so hard, as to give fire with 
teel. fournal de Pharmacie. 
* When most pure, it is termed Rock Crysrat, 
and QuarTz, ahd from its mixttires'with various 
proportions of Iron, Lime and Alumine,, result the 
Ametuyst, Topaz,” SAPPHIRE, \H¥ACINTH, 
Garner, CHRYSOBERYL, and Outvin.,..Fronv 
‘itsutnion with ‘Shorlaceous A ttinolyze, proceeds the 
PrRastumM ; and'with dlwmine and Iros, OBSIDIAN; 
and Manganese Being added to these, the result is 
“SHORL. With Alumine, Lime and Iron, it forms 
the TourMALin and the Preanires and withthe 
addition of: Manganese, THUMERSTONEY: Com- 
Ss with Alumine, Lime and Water, it forms the 
ZEOLITES; and with Barytes in the place of Lvyme, 
e STAUROLITE; with Alumine, Oxide of fron, 
Iphate and Carbonate of Lime, Lapis Lazuxy; 
th Nickel, Iron, Alumine, and Limz,.Curyso- 
ASE 3 with A?umine and Lime, Vesuvian; and ~ 
vith Alumine only, SHORLITE. ‘WM 'thislast.combi- 
oe also holds Oxide of Iron and Manganese, Ru-~ 
Brcire is the’ result 3. but if waste only as added, 
OPALS, 


>. 
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OPats, SEMrI-Opats, and PrrcH’ sTONE. From 
the addition of Lime to the combination just mene 
tioned, proceeds Hyauire. From the various ins 
termixtures of Alumine, and a small portion of Jr Oty 
also proceed CaLcEDONY, CORNELIAN, Ca't’s> 
Eyez, and Onyx'5 and by the farther addition of a 
small. portion of Lime, Fuint,:) HORN- STONES 
Jasper, Ecyprian Presets, PORCELEANITES 
HeEeLioTROPIUM, WOODSTONE,, and. ELASTICG— 
QuarTziare formed. # 
Prom the moré compound mixtures of this species: 
of earth with Alamine, Magnesia; Lime, and Troy 
are formed the FELSPARS, and MOON-STONE; and 
with a-small portion: of Copper; the LABRADORE. : 
Sone. Nearly allied to "these are PErRILITE,. 
FeusrTe, Rep-StTonet, and SILIcEOUS, SPARE 
AGatrsiate composed of binary, ternary, or more 
pumerous’ combinations of calcgsonys jasper, quartZy, 
hornstoney &c. A 
“SRokTIAN; like Barytes, attracts first Sulphuric, 
and next ‘Oxalic: Acid, ‘Lime and.Magnesia having 
‘the strongest attraction for.the oxalic. ree we i 4 
It has only been found ina state of, CARBONAT. 8 
imalead Mine in Argyleshire, aad near Boyra in 
‘Transylvania; and ina state of: Sulphate: in Frey; 
berg, Syria, Hungary, and near Bristol» >) a | 
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Jarcontia, ¥ ‘Lhe only Stone, .of this, Sens; 1S 
the-Stone called Zircon, or JARGonof Ceylon.) 

Guucrne, the newly discovered: earth. of. Vaue 
quelin, is found to.exist in the Emerald .of. Perity in 


combination with Alumine, Siliceous Earth, Lime, 
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and Oxide of Chrome. The BERYL, or Arcue 
Man: NE, also contains this earth with Silex, Alu- 
mine, Lime, and oxide of Iron, 
; Annales de Chimie. xxvi. 
_ The Rusy appears, by the analysis of Vauquelin, 
| to be a saline substance, composed of two bases, 
Alumine, Magnesia, and the Chromic Acid. 
The difference of colour between the Ruby and the 
‘Emerald, both of which he has discovered owes their 
colour to this Acid, he attributes to the different de- 
ee of oxidation of their colouring matter, the red 
Bree Acid, on parting with a portion of its oxy- 
gen, becoming green; hence he supposes it to exist 
ina ruby, in the state of anacid, andin the emerald, 
inthe state of anoxide. __ 
ly Journal des Mines. XXXViil. 
_ By the analysis of Vauquelin, it also appears that 
.: CHRYSOLITE, which possesses all the external 
appearanccs of a stone. is not truly of that class, but 
4 salt composed of the Phosphoric Acid and Lime, 
. Annales de Chimie. XXVi. 
a Bee having. analysed the APATITE found 
it also. to bea saline. substance ;, containing gy.,in the 
proportion of 4 toss of Phosphoric Acid and Lime. 
‘The Dramonp, though considered as a precious 
ae, has Jong been known to be of .an inflammable 
substance; and is now believed to be the substance 
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talled Carbon, existing in its most Simpleystate, and 
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a, a mruesallaed form. ee . 
a ; A mi- 
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A tnineral substance brought from Sydney Coves. 
was supposed to contain a new species of earth, which 
was therefore termed SYDNEIAN Earra; butMr. 
Hatchett having analysed this substance, says, ae | 
do not hesitate to assert this mineral does not con- 
tain any primitive earth orsubstance, possessing the 
properties ascribed to it, and consequently that the 
Sydneian genus, in future, must be omitted in the 
mineral system. . Phil. Trans.’ 17986 
The stone called the CORUNDUMSTONE, and from 
its hardness, ADAMANTINE SPAR, Was’ also sup- 
posed to contain a new earth, whiich was therefore 
termed Corunna. Mr. Klaproth’s first analysis 
‘of this mineral, gave Silex 41,5. Tron and Nickel 09, 
os, and Adamantine Earth, 68. Butby a subsequent 
‘analysis, by Mr. Klraproth, of this mineral, he found 
‘that itcontained Altumine, fron 84 to 89, Silex 5,5 
‘to 6,5. Oxide of Iron from 1,2 to 7,5, and’ 20 new 
Earth of any kind. is 
AcGrecatep Stones. By the intermixture of 
Quartz, Felspar, and Mica; is formed GRANITE; 
and by the addition of Horndiende; SIENITE 5° and 
by various triple combinations ‘of these substances 
with Sbhorl, Serpentine, Sieatites. and Garne 
“GRANITINE 3 Quartz, Mica end Garner compose 
‘the stone called Norxa or MurxsTein. 
duplicate ‘aggregates, Mr, Kirwan calls GRANL 
‘eeLby that of Qearrz% and. Mica the Swedes’ call! 
STELL-STEIN, AVANTURINE may be considered 
| , a 
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“ag of this species 3 Hornblende and Mica form the 
"GRUN-sTEIN, Quartz and Steatites, the Saxum 
Movars.; and capillary shoots of Shorl in Quartz 
‘form the Ha1x-stowe of the Germans. By GRra- 
yw LITES are meant Granites composed of more than 
‘three constituent parts. Gnerss is formed like 
gramte, of Quartz, Mica, and Felspar, but is of a 
thick slaty or fibrous texture, not granular. Surs- 
ose Mica is composed of Quartz and Mica, and 
is of a Shistose or slaty texture, but contains more 
flica than-Gneiss. Porpayry is any stone which 
In a siliceous, argillaceous, muriatic,, or calcareous 
ground contains scattered spots of Felspar, visible to 
‘the naked cye. It.may also.contain Quartz, Horn- 
Blende, and Mica. According to the ground it is 
pamed Siliceous Porphyry, &. AMYGDALOID.is 
as stone formed by elliptical masses of Quartz, Litho- 
args, Steatites, Hornblende, &c. in a ground of 
‘Trap, Mullen, Kragg, &c. Puppine SrToNes 
are formed by siliceous pebbles cemented together 
by a substance ofa similar nature, or bya ferruginoits 
compound. ‘SANDSTONES are formed by small 
grains of Flint, Quartz, &c. ina ground of calcare- 
ous, stliceous, argillaceons or ferruginous kind. 
Sometimes these are crystallized, as in the SANDS 
1 ONE OF FONTAINBLEASU. When they contain 


LITES. 
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LITES. Stones not really porphyries, but approach- | 
ing thereto, may be called PoORPHYROIDS, and on | 
the same principle is the term GRANITOID em. | 
ployed. Those are termed Mrxep EarTus, in | 
which the different constituent parts are visible to { 
the naked eye. | a 
DERIVATIVES are earths or stones resulting from | 
the coalition of stones and earths of different species, | 
the different constituents not being distinct to the | 
naked eye. Loamis clay with a superabundance of | 
sand. Movtp isloam mixed with the decayed re= | 


mains of animals and vegetables. 


ae > 


VOLCANIC PRODUCTIONS,—The liquified 
matter issuing from volcanos is in general called j 
Lava. This is either vitreous, or cellular, or come| 
paét, or in the state of Enamel. Besides the lava ite | 
itself,  scovie, slaggs, ashes, and sand are pro- | 
dnced by the eruptions of volcanos. Pouzzo LANA | 
a substance composed of Silex, Alumine, Lime and} 
von; Texrassand TUFAS, consisting nearly of the | 
same principles. as the pouzzolana. PIPERINO ‘is, 
a concretion of volcanic ashes, a kind of breccia; and 
Pumice sTONE are also produced by volcanic 
fires. Pseupo VoLtcanos emit smoke like volcan 
nos, and sometimes flame, but never Lava. ey 
Widely different are the opinions of chemists re- 
specting 
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pppesting the formation of various lapideous substan- 
ces and the causes of the vast changes which have 
levidently taken place in this globe. Some, the 
| Plutonists, contend that these are entirely the con- 
sequences of the action of fire, on the elementary 
‘substances of which our globe is composed. While 
on the other hand, the Nepruzists attribute the same 
effects entirely to the powerful action of water. 
Mr. Kirwan, who contends for the Neptunicn 
lorigin of Basalt, Shorls, &c. observes that the heat 
communicated by volcanic fire, scarcely ever equals 
Iz20°* and that not only Shorls, which are fusible at 
195° and garnets, are ejected from volcanos unfused, 
jbut even calcareousand fluor spars, with their trans- 
iparency unimpaired. ‘These, he supposes, un- 
Houbtedly to have pre-existed in the rocks or mother 
stones before the eruption. In confirmation of his 
Dpinion respecting the aqueous origin of Basalt, he 
lemarks, that this substance is converted by fire, 
nto a most beautiful black glass, and that Mr. 
Pbaptal has even converted certain kinds of Lava 
nto glass ; which he employed in casting bottles. 
Dr. Beddoes believes the origin pe Rajaltes from 
hu Dterraneous fusion to be thoroughly established by 
rarious authors, notwithstanding Mr. Werner’s re- 
vent objections ; he also believes there exists an 
fiinity between granites and basaltes ; that granite 
was are indeed granite rocks fused, and that they 
have cracked like the basalte en tables. 


st Phil. Trans, 179%. 
i] O Dry 
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Dr. Hutton, in his Theory of the Earth, differing 
from Mr. Kirwan, conceived that whinstone or ba- 
saltes, &c. attained their present position in a state 
of igneous fusion ; but the conversion of whinstone, 
&c. by the heat of furnaces, into glass, was supposed 
to refute the Doétor’s hypothesis ; since, his oppo- 
nents said, if fire had been the agent, glass, and not 
whinstone would have been formed. 

Sir James Hall, believing that the mass might, 
by slow refrigeration in the bowels of the earth, 
have undergone a change similar to that of glass into 
Reaumur’s porcelain; and have, by crystallization, 
lost the vitreous, and assumed the stoney character, 
fused seven different species of whinstone, and by 
rapid cooling reduced them to a state of perfect 
glass. This glass he again fused, then reduced it to 
about 28°* Wedgwood, in which temperature he 
kept it for some hours, and on allowing it to cool, 
the chara€ter of glass was lost, and by crystallization 
they had all assumed that of an original whinstone. 

Abstrad from the Author's Paper in 
Nicholson’s Fournal, O&. 1799+ \ 

Dr. Samuel Mitchill, of New-York, observed in 
a stiff loam several bodies of a pentagonal figure, 
formed from a solid circular mass of argillaceous iror 
ore*, of about two feet and five inches in breadth, 
and four inches in thickness. In the natural fracture 
of the stone, the fragments took upon themselve 


* Kirwan's 2d Variety of Family, ist of argillaceou 
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these regular forms, very much resembiing basaltes.s. 
and like basaltes, though figured, they evidently are 
not crystallized, for they areas perfectly ferruginous 
‘and opaque as any argillaceous iron ore whatever, 
Do not these specimens, the Doctor says, go very 
far towards deciding the dispute about the igneous 
or aqueous origin of basaltes? They support, he 
thinks, their Neptunian origin, and prove that ar- 
gillaceous iron ore, which nobody has supposed to 
be a volcanic production, can take on a basaltic 
figure. Nicholson’s Fournal, Feb. 1799. 
_ Mr. Baume, by a series of ingenious experiments, 
discovered that clays may be produced by the action 
of sulphuric Acid on vitrified substances. Mr, 
Ferber applied this fact to the grand operations of 
“nature on the matters ejected by volcanos; he dis- 
“covering a fine white argilla ceous matter in the hol- 
low part of vitrified lava, evidently produced by the 
action of the sulphuric Acid. Hence it appears that 
“those substances which have, by the attion of fire, 
“Deen rendered otherwise intractable, again become, 
‘by the aétion of the sulphuric. Acid, subservient to 
vegetable life, 
% 


Or THE PRIMEVAL STATE OF THE EARTH, AND 
ITs SUBSEQUENT CHANGES. 


UIMLR. Kirwan supposes the superficial parts of the 
peor to have been originally ina soft liqnid state, 
O2 pro- 


Ce ete 


Leg 
proceeding from solution in water heated at least 
to 33%° and possibly much higher. This menstrnum 
must have held all the different earths, the metallic 
and semi-metallic, the saline, and the inflammable 
substances; being a more complex menstruum than 
has ever since existed. In this fluid, its solid 
contents coalesced and crystallized, according to the 
laws of elective attraction; Quartz, felspar, and 
mica, constituting granite, gneiss, &c. he supposes 
to be first deposited, with various metallic sub- 
stances, particularly iron. In other tracts, accord= 
sng to the predominant proportion of the ingredients, 
were formed siliceous shistus, porphyries, jaspers, 
&c. with argillites, hornblende, slates, serpentines, 
and other primeval stones + and the metallic sub. 
stances meeting and combining with sulphur, formed 
the pyritous substances and sulphurated ores. With 
the sulphur also Petrol would combine and enter in 
to combination. By this crystallization of these 
immense masses, a prodigious quantity of heat must 
have been generated, and increased by the decomposi- 
tionof the water, intercepted in the precipitated ferru= 
ginous particles, and by the disengagement of in 
flammable air, even to incandescence; the oxygem 
uniting: with the inflammable air, and bursting into 
flame. This stupendous conflagration, supported 
also by the sulphurated, carbonic and bituminous 
substances, must have rent and split, to an unknown 
extent, the solid basis on which the chaotic fluid 
rested. From the heated chaatic fluid must have 
been | 
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been extricated the oxygen and mephitic airs, which 
gradually formed the atmosphere. From the union 
of oxygen with the ignited carbon, proceeded the 
€arbonic acid, orin Mr. Kirwan’s words, the fixed 
air, the absorption of which, as the chaotic Huid 
cooled, occasioned the crystallization and deposition 
of the calcareous earth*, The immense masses,, 
€oncreted and deposited by the combination and cry. 
Stallization of the several earths onthe nucleus of the 
globe, formed the primitive mountains. The for- 
mation of plains took place from the subsequent de- 
position in the internals of distant mountains, of mat- 
ters less disposed to crystallize, such were argillaceous 
and ferruginous particles, and such particles of 
Other earths, as were too distant from each other’s 
Sphere of attraction to concrete into crystals. The 
level of the antient ocean being lowered to the depth 
of 8500 or 9000 feet, then and not before,. it began 
to be peopled by fish. That the creation of fish 
is subsequent to the emersion of the traéts just 
mentioned, he thinks, is proved, by no marine shells 
or petrifactions being found in traéts elevated above 
the height of goce feet, and reciprocally, of the 
mountains containing petrifactions, none reaches to 
the height of 8600 feet, After this elevated tra@ of 
he globe had been uncovered by the retreat of the 
3ea to its bed, there is. no reason to believe it :e- 


_* The formation of fixed air being subsequent to the 
Bimation of the primeval stones, he thinks, appears from 
he calcareous earth being found in the composition of pris. 
i stones, in a caustic states 
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mained Jong divested of vegetables, or unpeopled by 
animals; being in every respect fitted to receive 
them. ‘This retreat of the sea, from thelower parts 
of our present continent, was not effected, he sup-— 
poses, until the lapse of several centuries; this, he 
thinks, -is proved by the vast accumulated heaps of 
fossil shells, in inland situations, and the discovery. 
of trees and vegetables in great depths, of our mo- 
dern continents; and from the appearance of strati- 
fied mountains formed by gradual deposition ; and 
thus intombing fish, shells, wood, &c. The re=. 
treat of the sea continued probably until a few cen- 
turies before the deluge, which he conceives to have 
originated in and proceeded from the great southern 
ocean below the equator, and thence to have rushed on 
the northern hemisphere, spread over the arctic res 
gions and then to have descended southwards. During 
this elemental conflict, he supposes the carbonic and 
bituminous matter must have run into masses. 
no longer suspensible in water, and have formed strata 
of Coal; the calces of iron, gradually reduced by 
_ the contact of bitumen and precipitated with the ars 
gillaceous and siliceous particles, forming basaltic 
masses, which split into columns by dessication. 
The eruption of fixed or oxygen air would form ca- 
vities in which, by subsequent infiltration, Calcedo- 
nies, Zeolytes, Olivins, Spars, &c. might be 
formed. f : 
This system, Mr. Kirwan says, agrees with the 
geological facts related by Moses, not only in sub- 
stance 
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stance but in the order of their succession. 
Geological Essays. 1799 
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OF VEGETABLE SUBSTANCES. 


VEGETABLE SUBSTANCES appear to derive 
their chief nourishment from Water, which on its 
reception into the plant.is reduced to its first princi- 
ples, Hydrogen and Oxygen; the Hydrogen beco- 
ming an essential principle of the vegetable; and 
constituting the greater proportion in the composi- 
‘tion of Resins, Oils and Mucilage; the Oxygen 
‘transpiring in considerable quantity through the 
"pores of the plant; its separation being evidently ac- 
_celerated by the action of light. 
_ Nitrogen gas, so unfriendly to man, appears to be 
rapidly absorbed by vegetables: Carbonic acid gas 
also affords nourishment to vegetables, its base con- 
tributing perhaps to the formation of the vegetable 
fibre, whilst its oxygen helps to make up the great 
“quantity of oxygen gas which vegetables throw off, 
by their pores. 
_ Light is also necessary to vegetable life, it serving 


as a stimulus, and being also a powerful agent in de- 
composing the various nutritive principles; and pars 
eer in separating the oxygen gis from the 
substances imbibed, whilst their bases become fixed 
in the plant. A sensible production of beas is disco- 
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verable in vegetables, so as sometimes to exceed that 
of the atmosphere. ‘This heat is, undoubtedly, an 
effect of the fixation and conc retion of those matters 
which form the food of plants. 

The sap is that fluid whichis formed by the ela- 
boration of the various substances which are taken 
up as pabula by the plant. This fluid is generally 
distributed through the plant, and from it the seve- 
ral following matters are secreted. 

1. Muci.ace, or the extradive principle or mat- 
ter, this exists in most seeds and young plants, in so” 
great a quantity, that they are almost resolvable into 
it. It also forms the basis of the proper juices of 
the plants: and sometimes asin Euphorbium, Celan- 
dine, &c. it is combined with matters insoluble in 
water, which it keeps suspended in the form of an 
emulsion. It is sometimes found almost entirely 
alone, as in Mallows, Linseed, &c: Sometimes it is 
united with Sugar, and at other times with oil, form- 
ing the fat oils. It sometimes constitutes the per- 
manent state of the plant, as in the Conserva, Li- 
chens, Champignons, &c,,. « 

The characters of Mucilage are :—1, Jnsi ipidity,, 
2, Solubility in Water. 3, Insolubility in Alcohol. 
4, Coagulation by the action of weak acids. 5, The 
emission of a considerable ‘apiece of Garant acid , 
when exposed to the action of the fi re, and being coil 
verted into a coal without exhibiting any flame. It. : 
likewise, when diluted with water, readily passes to : 
the acid fermentation. 7 
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Its formation seenis almost independent of Light. 
II. Gum exudes from different parts, but chiefly 
from the trunks and branches of trees. It is gene- 


rally supposed to be only inspissated mucilage. 


it appears to consist of Oxygen, Hydrogen, Car- 
bon, Nitrogen, and Lime, with a little phaspboric 
Acid ; differing from sugar, not only in containing 
less Oxygen, but also by its combination with Ni- 
trogen and Lime. Cruikshank. 

III, Oirs. The oily principle appears to be the 
same in all Oils; butis combined with Mucilage in 


FIXED, and Aroma inthe VOLATILE. 


5. Fixed, or Fat Oils are insoluble in Alcohol, 


| and are generally mild. ‘They all congeal at certain 


degrees of diminution of heat, and are volatilized at 


-adegree of heat beyond that of boiling water ; and, 


| 
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when volatilized, take fire by the contact of an ig- 
Nited body. 
By distillation they afford phlegm, an acid, a 
fluid, or light Oil, much hydrogen gas, mixed with 
carbonic acid, and a coaly residue which affords no 


alkali. The volatile oils afford more hydrogen gas, 
and the fixed more carbonic acid gas ; this last de- 
f Beodice on the mucilage. 


Oil easily combines with Oxygen. This combi- 


Bitton is either slow or rapid. Inthe first case, 
Rancidity is the consequence, and combustion in the 


latter. It seems, more strictly speaking, that when 


‘the oxygen combines with the mucilage in the oil, it 
forms Rancip O11, but that when it unites with the 


) 7 oil 
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oil itself, DryinG Ort is formed. The rancidity of 
oils is therefore an effect analagous to the oxidation 
of metals; and the proof of its being produced by 
a change in the mucilage is derived from this cir-_ 
cumstance, that if the mucilage be separated from 
the oil, by strong agitation in water, the oil may be _ 
preserved for a long time without any change. 
Ifthe product of the combustion of oil be col- | 
lected, much water is obtained; the hydrogen and | 
the oxygen, which the oil contained, uniting and_ 
forming that fluid. According to Chapial, a pound 
of Oil of Olives contains 12 oz. 5 dwts. 5 grains of 
Carbon, and 3 oz. 2 dwts. and 67 grains of Hy 
drogen. 

The process by which Oil is rendirad — 
shows its dependence on the combination of oxygen | 
with the oil itself, since nothing more is required) 
than to boil oil with metallic oxides ; during which) 
process, a substance is disengaged which swims at 
the top, and appears to be simple mucilage. ) 

The fixed oils unite with Sugar, also with the 
Acids, Withthe Sulphuric they form a mass solu= 
ble in. Alcohol and Water.—With the Wirric they 
turn black, and such as are drying inflame at the time 
of combination. ‘The Muriatic forms a saponaceous 
mass with them, and the Oxy-muriatic thickens them 
‘They possess the power, from their affinity with oF 
gen, of revivifying the metals. 

The Alkalis also combine with the fixed oils, an 
form Soars by which Oils are rendered miscible 
with water. 


Th 
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The Seaps eenerally made in England are. 1, White 
Soap, from tallow anda ley of Soda. 2, Mortled 
| Soap, from tallow, Kitchen-stuff and Soda. 3. Yel: 
| fow hard Soap with tallow, rosin and Soda. 4. Soft 
Soap, from Whale or fish o1l with pot-ash, the ley 
_ of which is not drawn off; and when it is combined, 


a small quantity of tallow is added, which forms'the 
white spots. 


| Sir Fohn Dalrymple proposed to use the muscular 
| fibres of fish, in a certain proportion with tallow, to 
| make hard soap, and to substitute it for oil, in the 
manufacture of soft soap. But by experiments made 
| to determine the value of this proposal, it appears, 
| that in making hard soap, the greater part of the 
/ _ fishy matter was useless, being nearly in a gelatinous 
| sfftfe; and that it separates from the tallow, so that 
“the fish and tallow will not combine. In attempting 
| to make soft soap, the precariousness of the result, 
! and its affording little or no saving renders it unwor- 
P :” of attention. 

R. Fameson. Nicholson’s Fournal 1799. 
3 2. Volatile or Essential Oils are soluble in Alcohol. 
| They vary in their colour, consistence, odour, &c. 
nd are obtained chiefly by distillation. They absorb 
xygen with greater facility than fixed oils, acqui- 
ring colour and consistence, and passing to the state 
fResin; depositing at the same time needle-formed 
-rystals, which have by some been supposed to be 


é 
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IV. Campuor is a white concrete crystalline sub- 
stance, which, though chiefly obtained from a species 
of Laurel, is said to exist in all odoriferous vegeta- 
bles, and is considered as an immediate principle of 
vegetables. It has a strong smell and taste, is solu- 
ble in alcohol, and in acids without decomposition. 
With a gentle heat it rises unaltered; if ignited, it 
burns with a white fame, leaving no residue. It is 
not soluble in water, but communicates its smell to 
that fluid. It is capable of crystallization either by 
sublimation, or precipitation. lt appears to be a vo- 
latile oil, rendered concrete by Carbon; and, treated 
with Nitric acid, yields its peculiar acid. 

Romieu has observed that small pieces of Camphor 
obtain a rotatory motion, when placed on water, 
in a glass, the motion ceasing if the water be 
touched by a conduétor of electricity, but conti+ 
nuing if touched by an electric per se. It does not 
turn upon hot water. Bergen. : 

Prevost and Venturi have remarked the curious 
appearances observable from the floating of Cam- 
phor and other odorant bodies on water, under dif 
ferent circumstances. Annales de Chimie. XIX, | 

It appears that these phenomena proceed from jets 
of essential oil thrown out with rapidity from these 
bodies, which make them moveonthe water. © | 

Brugnatellis. 

V. Resins appear to be oils rendered concrete, 
by their combination with Oxygen. They are in- 
flam—= 


é fe tae 3 | 
ammable, and yield much soot, during their com. 
*bustion; are soluble in Alcohol and in oils, but not 
in water. They are generally less sweet than the 
| b: lsams, and afford more volatile oil, but no acid by 
listillation. Among the resins may be placed the 
“Turpentines, the Balsams of Mecca, and of Copaiba, 
WMastich, Sandarach, &c. 

V1. Gum Resins appear to bea natural mixture 
Mucilage and Resin. They are partly soluble in 
ater, and partly in Alcohol, and render water tur- 
d in which they are boiled. Under this head may. 
placed Scammony, Gum Gutta, seein es Aloés,y 
Sum Ammoniac, &c. 

- Caoutchouc, or the elastic Gum, may also be placed 
re. The nitric erber dissolves this gum. If_placed 


rpentine, it swells, softens, and becomes very 
sty, and may, in this state, be applied asa var- 
sh. A mixture of volatile Oil and alcohol forms 
varnish which dries more speedily. Linseed Oil 
uso, by long digesting on the oxides of Lead, affords 
y pellicle of considerable firmness ; transparent, won- 
ferfully elastic and extensible, and burning like 
ticgum. A pound of this Oil, spread ona stone 
‘and exposed to the air for 6 or 7 months, acquired 
. imost all the properties of elastic gum. — Chapral. 
Some gum resins are cleared by art of their ex. 
active principle, for the purpose of applying them 
f© various uses. Such is the intention, in the pro. 
‘@ess for making Bird Lime. Resins dissolved in 
. rat, fixed 
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xed Oils form the fat or oi/p varnish; in volatile Oil 
the essential varnish; and inalcohol the spzrit var- 

‘mish. . 
VII;-BALSAMS are substances containing a prin 
ciple which does not exist in resins, and which com 

“bining with oxyyen, forms an Acid, while the Ou 
saturated also with oxygen, forms the resinous part 

whichis therefore found united witha concrete Aci 
‘Salt: inthis class may be placed Benxoim, Balsam ¢ 

Tol#, &C. 

Vill. racuLA of vegetables appears to be ont 
aslight alteration of mucilage, it differing fror 
that substance, only in being insoluble in cold wates 
4n which liquid it falls with wonderful quickness 
If it be put into hot water, it formsa mucilage, an 
resumes all its charaéters. It seems that the fecul 
is simply a mucilage, deprived of caloric. ‘To ex 
‘tract the feecula, the plant must be bruised or grount 
and diffused in water; and the fecula, which is; 
first suspended in thatdfluid, soon falls to the ‘bd 
tom. Thus isobtained Potatoe flour, Cassava, Sag 
&c. In obtaining Starch, the. extractive and glut 

nous partis destroyed by fermentation, the feecu 
or starch precipitating to the bottom. ‘There w 
also coloured fecula, such as Indigo. ‘a 
IX. VEGETABLE GLUTEN. ‘This has been ca 
led the wegito-animal substance, from its proper 
, resembling those of animal substances. It is mo 
particularly obtained from the gramineous vevet 
bles. To procure it, a paste is formed with flo! 
ai 
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and water, which is kneaded and wrought in the: 
hands, under water, till it no longer communicates 
‘any colour to that fluid. The substance which then 
‘remains i in the hand, is tenacious, duétile, and very, 
‘elastic ; and becomes more and more adhesive, in 
‘Proportion as the water it had imbibed flies off by 
Bes stsuss ; if stretched out and let-go, it returns 
by contraction to its former shape. During the 
‘operation the feecula falls to the bottom of the water, 
and the extractive matter remains in solution. 

ie The glutinous: matter emits a very characteristic 
animal smell. Its taste is insipid, it swells up) 


pon hot coals, becomes soon and perfeétly dry in 
adry air, or bya gentle heat, in which state it re~ 
embies clue, and breaks short like that substance. 
in this state it be placed on burning coals, it curls’ 
IPs is agitated and burns. like an animal substance. 
By distillation it affords the carbonate of ammoniac, 
and shews in several instances a very decided animak 
Character. 
Fresh made gluten, exposed to the air, readily pu- 
trifies, and when it has retained a small quantity of 
Starch, this last passes to the Acid fermentation and 
ae the putrefaction of the gluten: in this way 

State is produced resembling that of cheese. 

Cald Water does not attack this glutinous part; but 
a: be boiled with this fluid, it loses its extensibility 
d adhesive quality: it also loses its elasticity 
jand glutinous quality by drying. Alkalis dissolve 
S Pz it, 
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it, by the assistance of a boiling heat, and itis pres: 
cipitated by Acrds, but deprived ofits-elasticity. | 

The nitric Acid dissolves it with activity, emitting 
at first the nitrogen Gas, as when an animal sub- 
stance isemployed. This is followed by an emission. 
of nitrous Gas, and the residue affords by evaporation,: | 
the oxalic Acid in crystals. a 

The Sulphuric and Muriatic Acids \ikewise diset 
solve it, and salts with base of ammoniac, may 
be obtained from the combinations. s&s 

Dissolved repeatedly in vegetable Acids, and pre=_ 


cipitated by alkalis, it is brought to the state of, 
fecula; and if vinegar be distilled from it, it is re=_ 
duced to the state of mucilage. : 

It is to this gluten, that wheat: owes its property : 
of making a good paste with water, and the facili ‘y 
with which it rises. i 

This gluten is sometimes destroyed by the fer=. 
mentation of flour, by which change it is rendered 
incapable of rising and forming good bread. | 

FARINA, or flour therefore is composed of three 
principles, the Amylaceous, or Starch, or Faecula, a 


animal or glutinous principle, and the saccharin 
principle. j a 

X. SucarR is likewise a constituent part of: 
vegetables, it may be extracted from a number @f 
plants, as the maple, birch, wheat, corn, tae 
parsnips, grapes, &c. by digesting in alcohol. 
This fluid dissolves the sugar, and leaves the 


extiactive matter untouched, which falls to the 
bot- 


Da 
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bottom. The sugar generally used, proceeds 
from the sugar-cane, dArundo Saccharifera. The 
juice of the cane is. obtained by expression, and’ 
Boiled repeatedly with wood-ashes, and lime, until it 
acquires a syrupy consistence. It is then farther. 
concentrated by boiling with alum and lime, and 
the thinner syrup allowed to separate from the sugar, 
which in this state is called clayed sugar. This sugar 
suffers here a farther refinement, by boiling with lime 
and with bullocks blood, which latter, coagulating 
by heat, involves and separates most ofthe foreign 
matters it contains, thus producing its clarification, 
when it is called refined sugar. If allowed to crys- 
talize, it will form tetrahedral prisms, with dihe- 
dral summits, and is then called sugar candy. 

‘The carrot, and the eta cycla alsiss, yield sugar 
in considerable quantity. The water remaining af- 
ter obtaining starch, also contains a large quantity 
of sugar. . Prof. Facquin and Dr. Peschiere. 

From the ingenious inquiries of Mr. Cruikshank, 

it appears that, 1. sugar is a pure vegetable oxide, 
consisting of carbon, hydrogen, and oxygen. 2. sugar 
of milk differs only in containing more oxygen, and 
much lesscarbon. 3. Gum differs also in contain- 
ing lime and azote. .4. Vegetable farina cannot be 
converted into saccharine matter, without the joint 
attion of oxygen and water, the first being absorbed, 
the latter decomposed. 5. Sugar deprived of its 
oxys en, loses its characteristic properties, appears 
Bei ay: some- 


yy 
# Oy. 


f r6e } 
somewhat like a gum, and is no longer susceptible 
of the vinous fermentation. 6. Neither vegetable 
nor animal mucilage, in their pure state, are sus- 
ceptible of this process. 


Experiments on the nature of Sugar. Wm. Cruikshank. 


XT. VEGETABLE. ACIDS. 


First, Vegetable Acids ready formed, and ob. 
tained by very simple processes. 
THE (CITRIC ’ ACID, or: the expressed 
juice of Lemons. This is obtained in a_ concrete 
state, by saturating it with powdered Chalk; it 
thereby forming a difficultly soluble Salt, cITRATE 
OF LIME, which is to be washed with warm 
water, and then a_ sufficient quantity of sul 
phuric Acid to saturate the Chalk employed, is to 
be added, then boiled for some minutes, with ten parts 
of water, and then filtered; when the sulphate of 
Lime remains on the filtre, a the fluid, by evapo- 
ration, will yield the cRYSTALIZED CITRIC ACID. 
It may be strongly concentrated, by freezing the water | 
it contains. It seems to be one of the strongest of 
the veg 
Nitric Acid into the Oxalic Acid. It aéts on several 
metallic substances by the aid of water, and forms 
CITRATES with the d/kalis and Earths, 4 
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M. Brugnatelli obtained Citric Acid pure, by 
well straining it through linen cloth, then mixing it 
with spirits of wine, and, after standing some days, 
filtering it eget paper; the pure Citric. Acid 
passing through, and the.slimy matter being left on 

_ the paper. Annales de Chimie. x11, 
_ THE MALIC ACID may be extraéted from the 

“juice of ripe fruits, particularly from apples, by satu- 

“rating the juice with chalk, and adding a solution of 

“acetite of Lead ; the acetous Acid combining with 

“the alkali, and the lead with the malic Acid, form- 

Ming a MALATE oF LEAD, which is precipitated, 
‘This precipitate being washed, and diluted sulphu- 
ric. Acid added to it, ablahats of Lead is formed, 
and the malic Acid left. 

With the d/kalis it forms iy ede oda salts ; with 
the Earths it also forms MALATES, that of cea 
being difficultly soluble. The MALATE OF IRON 
“does not crystallize, but that of Zinc forms in fine 

ie It precipitates the Nitrates of Lead, of 
Silver, or of Gold, in the metallic state. It is rea- 
i ally destroyed by fire, or converted into the carbonic 
. Besides fruits, many of which vield both 
Mt, and the citric Acid, sugar also yields it, when 
eated with nitric Acid. The nitric Acid changes 
7 the oxalic Acid. 
x THE GALLIC ACID may be thus obtained. 
“One pound of powder of nut galls may be infused 
two pints and three-quarters of water, for four 
days, shaking the mixture frequently, and then 4l- 
2 tered 
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tered’'and left in a vessel covered merely with blot- 
ting paper. The liquid will then become covered 
with a thick pellicle of mouldiness, and ‘a precipitate 
falls down in proportion as the infusion evaporates. 
These precipitates being collected, and dissolved int 
boiling ‘water, forma liquor of a brown yellow co= 
our, which, on evaporation by a gentle heaf, depo- | 
sits the Acid ina precipitate like fine sand and crys-=- 
tals of a yellowish grey, it not being possible to ob- 
tain it-white. ' 

It yields an acid astringent’ taste, it effervesces | 
with chalk, and reddéns turnsole. Halfan ounce) 
ofthis salt is soluble in an ounce and an half of 
boiling: water, or'in*twelve ounces of cold water: 
Boiling spirit of wine dissolves its own weight of | 
this Acid; but cold spirit only one fourth. | 

It is inflammable, it also melts and leaves a Coal of | 
difficult incineration. By distillation it gives oth 
an acid phlegm, and a sublimate nearly of the 
smell-and taste of Acid of Benzoin. id 

It precipitates the several metals in ‘different: Com 
lours, Goldj ofa brown: colour ; Silver, ofa greys) 
Mercury, of an orange ; Copper, of a brown ; Lead, 
ofacwbise 3 and Iron, of a black-colour. ay 

The basis of.1NxK isiron thus precipitated. One 
pound of powdered nut-galls being infused four| 
hours, without boiling, in common water, with six 
ounces of gum arabic, ad SiX ounces of sulphate a 
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This Acid is changed into the oxalic Acid, ifthe 
‘Mitric Acid be distilled from it. 
__. The decoétion of galls contains, besides that which 
is known as the proper acip oF GALts, a sub- 
_ Stance, which from its properties is named TANNIN, 
| “or the TANNING PRINCIPLE. 
_. To obtain these separately, a solution of muriate 
of tin must be-added to the decoction of galls, a pre- 
| Cipitate falls, containing the sanning principle and 
“oxide of tin, the liquor holding the Acid of Galls, 
pmuriatic Acid, and: muriate of Tin. 
. To obtain the Acid of Gaills alone, the tin is sepa 
rated ; in a sulphurated oxide, by the addition of sul- 
_phurated hydrogen gas, and the remaining’ liquor 
_yields the Acid by appropriate filtration, evaporas 
; gion, and washing of the crystals. 
| The TANwine principe is separated from the 
Wpxide of tin, by diffusing the precipitate in water, 
and exposing it toa current of sulphurated hydro» 
! % gas, when the sulphurated oxide of tin falls 
lown, leaving the pure tanning principle dissolved 
j in the Watery from which it is obtained by filtration, 


| hol. ‘ibe aqueous. solution lathers like soap weiter: 
| and being poured into a solution of glue, it dire&tly 
| Reiwverts j it. into a magma, which possesses the elas- 
tic properties of the gluten of wheat. It is, ina 
j Word, the preserving principle of tanned leather. 


i ie The 
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The green sulphate of iron is not altered by the 
tanning principle, any more than by the Acid oft 
galls.’ But the red sulphate is precipitated by the 
tanning principle, in a somewhat tarnished blue’ 
deposition, different from that by the Acid of Galls, 
Besides, the GALLATE OF IRON is solublein Acids,: 
but the TANNATE OF IRON is decomposed by these | 
salts. Proust, Annales de Chimie. XXV« 

THE BENZOIC ACID is obtained by adding: 
Lime-water, by degrees, to powdered Benzoins: 
stirring them together over a gentle fire for half an: 
hour, by which, the Acid uniting with the Lime, 
the BENZOATE OF Lime is formed. After set- 
tling, the clear liquor is poured off, and the process” 
twice repeated with fresh lime-water. The liquors” 
should be then filtered, and muriatic Acid added as 
long as any precipitate, which is the ACID OF BEN-. 
zioIN, falls. To have its crystals, it must be dis? 
solved, filtered, and. gently evaporated. It may bet 
also obtained by sublimarion. } x 

It reddens the infusion of violets, effervesces with 
the alkaline carbonates, and unites with earths, als 
kalis, and metals, forming BENZOATES. A similar. 
Acid is obtained from Balsam of Tolu.and Storax. 
~The effects produced on it by the nirric Acid, are 
not thoroughly known. It differs, however, from 
the ‘other vegetable Acids, and retains an essential 
oil, which gives it smell, volatility,. combustibility;. 
and solubility in alcohol, 7 : 
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_ ACIDULES or Vegetable Acids, partly combined 
i with Pot-Ash. — 

TARTAREOUS ACIDULE, or TARTAR, is formed 
on the sides of casks during the insensible fermen- 
tation of Wine. Itis formed.also in Must, or un- 

fi fermented Wine, and in several fruits. Exposed 
t to heat it yields Carbonic Acid, Oil, Phlegm and 
_ Ammoniac, and leaves, in its ashes, a considerable 
quantity of vegetable Alkali, 
: AcipuLous Tarrrire of Por-AsuH, or 
Cream of TarTAr, is obtained by solution of the 
f above, and subsequent filtration and evaporation. 
_ Atcrystallizes in tetrahedral prisms, cut off slant- 
wise. 
. TseAcip or Tartar may be obtained, by dis- 
solving two pounds of Crystals of Tartar in water, 
( gand throwing inchalk by degrees, until the liquidis sa- 
es A precipitate forms which isa true Tar- 
‘TRITE of Lims, tasteless and crackling between the 
Fteeth. By adding nine ounces of Sulphuric Acid 
“and five ounces of water to this Tartrite, and digest- 
Jing them together for twelve hours, the tartareous 
sacid is set at liberty, and may be cleared from the 
4 _ Sulphate of Lime by means of cold water. This 
Acid yields crystals which become black when ex- 
"posed to the fire, yielding an acid phlegm and some 
oil, and leaving a spongy coal behind. ‘This acid 
: is very sharp, but has no action on Platina, Gold, 
Silver, 


. 
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Silver, or Antimony, and scarcely any sensibles : 
action on Copper, Lead and Tin; Dut it dissolves _ 
their Oxides. It ats on Jron with a considerable, 
decree of effervescence. With the Earths it also | 
combines very freely. With Ammoniac it torms an 
ammoniacal tartareous salt, which crystalizes very : 
well, and acqitires a greater degree of susie 
when combined with Borax. 

It is by the combination of this Acid with Por- ibe : 
that the acidulous tartrite of pot-ash, or cream of 
tartar, 1s fort med. Inthis substance the Acid exists, 
in excess, and is therefore capable of entering into” 
farther combinations, forming ¢riple salts. Such is 
the TARTRITE OF sODA, formerly called ‘sal rom 

chelle, or sel de seignette, which crystalizes in na 
hedral, rhomboidal prisms. ; * 

OXALIC ACIDULE, or Salt of sorrell, consisting 
of oxalic Acid and oxalate of pot-ash, is obtained. 
from the juice of the oxalis acetosella, It forms 
small white needle-hke crystals, of a penetrating 
austere taste, and as it unites with other bases, 
without quitting its own, like the acidulous unite 
of pot-ash, it also forms triple salts with the alkalis, 
earths, and some of the metals. 

“The oxAaLic acip obtained from the oxalic 
“acidule, by depriving it of the pot-ash it contains, 
has a penetrating sour taste, it effervesces in the air, 
is soluble in twice its weight of cold, and half its 
“weight of hot water. It combines with alumine, 
magnesia, and baryres. Its affinity with Lime is 

such 
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Bach that it takes it from every other substance, 
forming an almost indecomposable oxanaTE oF 
"Le. It is therefore employed to discover this earth 
in combination or solution, It also forms oxalates 
‘with the Alkalis, making, with Pot-4sh, the oxalic 
‘acidule, or the Salt of Sorrell of the shops. It com. 
‘Dines more readily with metallic oxides, than with 
| ‘the metals themselves. With Arsenic it forms very 
‘fusible volatile crystals; with Cobalt, a light rose - 
‘coloured pulverulent salt ; with Nickel, a greenish . 
yellow salt; with Calx of Bismuth, a salt in pow- 
Ber 3 with Cal of Antimony, in crystaline grains : 
with Manganese, a powder becoming black by heat , 
with Zinc, a white pulverulent ae with Tin, if 
‘the solution be slowly evaporated, it ‘Oris prismatic 
etystals ; ; if quickly, a” transparent mass like horn ; 
with Lead ‘it forins white, with Jon’ greenish, and 
with Copper light blue crystals. An’ oxAvLATED 
SILVER is obtained by adding this Acid to the nie 
trate of ‘silver in solution: ittalso dissolves’ the pre- 
clpitate of Platina, -by soda; but has ‘scarcely any 
ation: ‘on the calx of gold. 

> Bragnatelli says that the oxalic Acid cannot be 
depended on’as areagent on Lime, since he disco- 

red that in several instances the présence of 
i was ascertained by other known reagents, 


4 the oxalic failed. Annales de Chimie, No. 86. 
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VEGETABLE ACIDS obtained by the use of 
Nitric Acipb. } 


Sucar, Mucitaces, Mitp O1Ls, FLlour, 
and evena great number of Animal Substances afs 
ford, when heated with the nitric Acid, an acid pers 
feétly similar to the Acid last described. These 
substances contain, therefore, the oxalic radical, to 
which oxygen only is wanted, to convert it into ox- 
alic Acid; this acid, like other vegetable acids, 
being probably a compound of Hydrogen, Carbon, 
and Oxygen. Berthollet obtained from Wool more 
acid than half the weight of it. Since several vege=. 
table acids, and in particular that of Tartar, pass to. 
the state of oxalic by the addition of the nitric Acid, 
we may conclude these vegetable acids have the same 
radical, and differ only in the proportion of Oxy- 
gen. ia 
Camepnoric Acip, whichis obtained by means 
‘otf the Nitric Acid, seems to differ in some respects 

from the Oxalic. It yields.crystals resembling the 
muriate of ammoniac, which are very sparingly so- 
luble in water. With Pot-ash it forms crystals in re- 
gular hexagons; with Soda, irregular crystals; with 
Ammoniac it forms’ needle-formed crystals and 
prisms ; with Magnesiaa white pulverulent Salt. 
It dissolves Copper, Iron, Bismuth, Zinc, Arsenit, 
and Cobalt; the solution of Iron yielding a yellowish 
white, insoluble powder. With Manganese it forms 

crystals 
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€rystals whose planes are parallel, and in some res- 
“pects resembling basaltes. 
It burns without leaving any residue, does not 
| precipitate lime from lime-water; nor does it pro- 
duce any change in the sulphuric solution of indigo. 
Its salts exhibit a blue flame with the blow-pipe. © 
| Bouillon la Grange. Annales de Chimie. xxt1t. 
SuBERic Acrp, obtained, as it name importss 
| from Cork, also differs from the oxalic ; and unlike 
the Camphoric, it turns the sulphuric solution of 
Indigo green. 
Acips obtained by the Action oF Heart, or 
| onbbasicbdinbubios ACIDs. 
_ PyRo-TARTAREOUS AcrID‘is yielded by distilla- 
“tion by the rartareous Acidule. The acid thus ob- 
tained, seems nct to be the pure acid of that sub- 
“Stance, but to have suffered a change from the’ 
action of fire; it is therefore called pyro-tartare- 
: ous; and its saline combinations, Pyro-TARTRI- 
| ‘TES. Many conjectures have been formed respect- 
f ing this acid, but it is probable, that it possesses no 
| ae principles than those of the tartareous acid 
‘itself, from which it seems only to differ in the quan- 
tity and proportion of those principles. 
* PyRo-MUCILAGINoUS AcrD is obtained by 
Pstitarion from insipid, saccharine, gummy, or fari- 
taceous mucilages. It is a penetrating Acid, ren- 
ders the skin of a red colour, and forms Py kb. MU=: 
“crres with the Earths and Atkalis, with Leady, 
i Tin, and [roz.. 
add Gir Py RO- 
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PyRO-LIGNEOUS AcID is obtained by distilla- 
tion from wood, and particularly from Beech, Birchs 
and Box, With earthy and alkaline bases it forms 
Pyro-Licnites. It acts on several metals, and 
dissolves most.of their oxides. 


4 
a. 


FERMENTATION OF VEGETABLESUBSTANCES. 


FERMENTATION takes place, accompanied 
by a decomposition, when the various parts of ve- 
getables are diffused in water, and the action of this 
fluid is favoured by the combined aid of air and | 
heat. . 

The first agent of fermentation appears to be oxy- 
gen gas, which is afforded either by the atmos- 
phere,.or by the decomposition of the water : : Oxy=_ 
gen gas being absorbed, and caloric ee scahe 
during the process. : 

When the saccharine principle predominates in the” 
substances employed, the product is a spirituous li- 
guor, and the process is termed, the spirizuous fers 
mentation ; but when mucilage is most abundant, the 
liquor soon manifests an Acid, the process by which) 
it is formed being termed the acesous fermentation 5 
and if gluten be prevalent, ammoniac will be disco-— 
vered in the produét, and the process will be the pu= 
trescent fermentation. No substances but those, 
which consist simply of carbon, hydrogen and Oxy= 
gen are susceptible of the vinous fermentation. It 
appears that Nitrogen and Lime combined with the 

~ Carbon 
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_€arbon;.in Gum,. prevents the vinous, and conse-. 
quently the acetous fermentation. 
_ SPIRITUOUS FERMENTATION is employed. 
for making Wine, Cider, Beer, Perry, &c. These, 
by distillation, yield an.ardentand inflammable spirit, 
"possessing an. aromatic and resinous. smell, a pene- 
“trating and hot taste, and:an.inebriating quality. 
¢ _ ALCOHOL or SPIRIT OF WuNE,. which. is thus. 
“produced, appears to be-formed by an intimate union 
of much hydrogen with.carbon, Mr. Lavoisier ob-. 
tained eighteen ounces. of. water by burning one 
“pound of Alcohol. Spirit of Wine is the proper 
‘solvent. of resins, and essential oils, and hence of. mae. 
terial use in Various arts, 
i ‘Ervner is formed by the combination of oxygen. 
i with alcohol. It may be formed by employing almost 
“any of theacids, by distilling them with an equal 
“quantity of alcohol : theacidis hereby decomposed, ' 
“its oxygen combines with the hydrogen and’ the car-. 
‘bon of the alcohol, and produces, 1.a very volatile: 
fluid, or Erher ;. 2.. Etherial Oil, and 3, Bitumen.. 
Ether is light,,exceedingly volatile and ofa peculiar: 
smell; is. sparingly soluble in water, burns readily,, 
nd with a blue flame.—Digested on sulphuric Acid,. 
“an etherial oil is produced. ~~ Chaptal. 
e That Ether is produced by the combination of: 
€ xygen with the Alcohol, appears from an etherial: 


=? 
iquor having been produced by repeated distillation, 
Falcohol from the red oxide of, mercury. It is. 

jowever 
we. ‘ae iy 


ree 
fiowever said that Mr. Fabroni has proved that Al- 
cohol is not necessary to the formation of Ether, he | 
having prepared it without the aid of vinous spirit. 
Gren’ s Annals. 
Hoffman’s Anodyne Liquor is made by uniting two. 
ounces of spirit of wine with two ounces of Ether and 
twelve drops of sweet oil of wine. . 
Messrs. Bondt, Deiman, Van Troostrwyk, deel | 
Lawrenberg have discovered that by the distillation’ 
of Ether, or of a mixture of sulphuric Acid with’ | 
Alcohol or Ether, or by causing the vapours of Al-” 
cohol and Ether to pass through a tube of clay ignis | 
ted, or through the component parts (alumine and | 
silex) of sucha tube, a gas is obtained, which they | 
have called the carbonated oily bydrogenous gas: 
which on being mixed with oxygenated muriatic | 
acid gas, manifests the extraordinary property of 
forming anoil. Butif the distillation be made throught 
a glass tube, or if this gas be made to pass through: 
a glass tube, the property of forming oil is lost, car- 
bon being deposited. Annales de Chimie. Xx. ee 
ACETOUS FERMENTATION appears to de+ 
pend, as has been just remarked, on the mucilaginous 
principle. Vegetables or their juices containing this | 
principle, being exposed to the air, become heated 
and the liquid parts turbid ; a lively smell is emit, | 
ted, and much air is aucuewed After some time, a 
considerable quantity of lees settle, leaving above 
them a clear acid liquor. 4 
VINEGAR | 
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. y Vinec ar being thus formed, may be concentrated 
oY Ninian or by freezing. 

CETOUS ACID, or distilled or concentrated 
Shee united with Por-ash, forms the AcETITE 
OF Pot-asH, also called improperly Terra foliata 
Tartari; with Soda, the Acerir® or Sopa; and 
with Ammoniac, the AMMONIACAL ACETITE, ge- 
nerally known by the name of Mindererus’s Spirit. 

_ AcerTre Acip, also called Radical Vinegar, has’ 
een supposed to be formed by introducing a still 
rger quantity of Oxygen, than it in general con- 
fins into the acetous Acid. Todo this, the acetous. 
Acid is combined with some of the metallic oxides, 
ind exposed to distillation, when the oxygenated 
Acid is obtained. det believes, x. that the Acid of 
‘Vinegar is always at the highest possible degree of 
Xygenation, and consequently always, acetic; 2. 
Phat no such thing as acetous acid exists, and 3. that 
e difference arises only trom the proportion of 
; rater the acids contain. . 


of carbon in the acetic Acid than in the acetous ;_ he 
0 says, that it is in the acetous state in metallic 
‘ and, ign it does not pass to the acetic State, but 


when 
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when heated, an inflammable vapour, and forming 
withalkalis and earths, salts different from those: 
formed by common vinegar, and which are distin-— 
guished by the term ACET ATES. It will.also forme 
Ether with Alcohol. 

The presence of Spirit of Wine,, Mucilage ands 
Air, is supposed ta be necessary to the formation of, 
Vinegar. Scheele has formed it by decomposing the, 
nitric Acid on sugar and mucilage. + 

X. ALKALIS exist in plants combined with oils,, 
acids, &c. and sometimes very slightly engaged.- 
They are generally obtained by destroying all the. 
other principles of the plant by fire. The alkali, 
in general, obtained from vegetables, is Poz- ashe. 
Marine plants yield Sada. Plants also are found ta, 
contain Ammoniac, as well as neutral, Salts formede 
by the combination of the Acids with the Alkalis., 
Whilst considering the alkalis thus discovered in: 
plants, we are however not to omit to reckon on the, 
considerable effects attributable to. the combinations, 
which ensue, im consequence of combustion, The 
atmospheric air, during this process, will unite with, 
some of the vegetable principles, and produce cer. 
tain results: and. perhaps the nitrogen may, by its. 
union with certain principles, formalkalis, or at least, 
augment or acuate those which existed in the plant, ' 

With respect to the existence of ammoniac in Mh: 
getables, it must te observed that, besides the sp 
rituous and the acid fermentation just treated oft 

vegetables, 
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“vegetables, as by.a natural termination, run inte 
. another, the Purrip FERMENTATION. Thisde- 
composition takes: place when vegetables are heaped 
: together, and softened with the. humidity with which 
| they are impregnated, and by.their owneffused juices. 
‘Their colours change, the mass becomes of a dark 
brown, swells, and becomes heated, and as itis res 
‘duced toa magma, agas is disengaged, whichisa 
Mixture of nitrogen, hydrogen, and carbonic Acid; 
‘ammoniacal Gas'is also emitted. The whole is at.last 
resolved into a brown mass, which for the most part 
forms vegetable mould, being a mixture of all the 
Primitive earths, and of the metals which are found 
in vegetables as well as the oil, salts, &c. This re~ 
sidue of vegetable decomposition may be considered 
as the great agent and means by which nature repairs 
4 continual losses the mineral kingdom undergoes, 

diamonds, quartz, crystals, spars, bog-ores, &c. be- 
ing formed in this matrix. 
4 XI. The ‘CoLovurine PRINCIPLE is found in 
ve sgetables i in four states of combination :— 
oe with the extractive principle, as in logwood, 

cochineal, &c. 


2 


&: 
ee: , resinous principle. 

a3. ———— fecula, as archil, indigo, &e, 

a. —————.. gummy principle, 

The object. of the art of dyeing, is to transfer the 
xe louring principle of one body to ee a sO 
at it shall be durably fixed. 

j “Colours are all formed in the solar light; the vari- 
ous 


[ ut160 9 


ous tinges of colours resulting from the absorption 
of some of the rays of light, and the reflection of 
others. By the art of dyeing, a substance possessing 
the property of reflecting particular coloured rays, 
_ts transferred to the surtace of another body. 3 
‘When the colouring principle is held inasubstance 
of the nature of extracts, water dissolves the whole. 
of it as in logwood, madder, &c. Into an infusion of 
this colouring substance the stuff to be dyed is there- 
fore plunged. Butthis being soluble in water, is. 
liable to be removed by washing, it is. therefore 
necessary to give it fixity, by depriving it of its 
solubility; the substance which is employed for 
this purpose, iscalled' the mordant, and must have 
an affinity with the colouring principle and. with.the 
stuff itself. Thus, for the purpose of cbtaining a 
fine scarlet from cochenille, tin. must be employed 
asa mordant. . * 
Some resinous colouring matters are only sol uble 
in spirit of wine, and are therefore only used in the 
smallerarticles, suchas ribbons, &c. Other colour= 
ing matters are combined with fecula, which water 
alone does not dissolve, such are Archill, Indigo, 
&c. The colouring matters of this class are, howe- 
ver, all soluble in alkali, or lime; these substances 
are therefore used to dissolve them in water,. that 
they may be precipitated upon stuffs. This may be 
done by the addition of anacid, Acids may be used 
instead, of alkalis, in fixing some of these colours 
, upon 
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upon stuffs, thus may indigo be dissolved in the acid 
of vitriol, instead of in lime. Some colouring prin- 
ciples are fixed by a resin 5 but which, by the assis- 
tance of extradive matter, may be suspended by wa- 
ter. Stuifs being boiled in this solution, the resinous 
partapplies itself and adheres, so as not to be liable 
to be again carried off by water. The chief sub- 
Stances of this kind are Sumach, Santal, the husks of 
Walnuts, &c. The colouring matter of some vege- 
tables are only extracted by vils, such is the A/kanct 
Root. 
» The stuff, preparatory to the application of the co- 
louring matter, must be cleared of all glutinous 
matter which belongs to it in its natural state ; it 
must alsobe bleached and impregnated, when that 
is necessary, with the mordant. 
_ The removal of the glutinous matter from the 
fibres of the stuff which would prevent the recep-. 
tion of the colour, is accomplished by washing ina 
solution of soap, of alkali, and particularly of soda. 
The operation of bleaching, or whitening, which will 
much contribute to the brilliancy of the subsequent 
colour, depends on the action of oxygen, which 
combines with the colouring principle, and destroys 
it. The most common mode is that of boiling the 
pieces in an alkaline lixivium, and exposing them 
a ‘terwards to the air, to render the whiteness more 
erfect, But the oxygenated muriatic acid produces 
| the 
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the effect. with so much facility, that all forma 
processes must yield to it. e 

The piece being prepared. so far by these pro- 
cesses, it is then impregnated with. the mordant.or 
principle which is to receive the colour, and. render 
it incapable of extraction. The sulphate of alumine, 
and the muriate of tin are thetwo salts. which. ares 
most efficacious, for these purposes. The stuff. thus. 
impregnated, is then passed through the colouring, 
liquid, and by the decomposition or change of prin- 
ciples between the mordant and the principle which 
holds the colour, in solution, the colour is) precipi 
tated on the base of the mordant, and adheres.to iteal 

Some vegetable substances.are likewise: disposed, 
to take some colours by, being: animalised.. In- this, 
way, cow’s dung and. bullock’s. blood are used, int 
dyeing cotton. 

Turnsok has been discovered to be seals finelys 
powdered Lichen, Archil, or even the greaterim 
of the: oaks, first, mixed with an alkali, and a 
moist: with hurnan urine;.-it beconiing rediand: then { 
blue, when itis mixed,with one:third of potash). b 
remaining: with which it acquires a dark blue colours. 
It is then made;into;cakes, by a mixture with chalkgy 
to increase: the pnofit .. Fournal de Commerce. 7 

The juice of aloes pnoducesia lively violet; se 
ly; proper for works in miniature, and: which may 
serve;.eithercold.on warm, for dyeing silk, ron 


bightest to the darkest shade. | 
Fabroni, Annales de Chimie, xe : 
Brug- 
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 Brugnatelli obtained, by distilling the Nitric Acid 
‘from Indigo, a peculiar resin, of a deep yellow co. 
Tour, and of half the quantity of Indigo employed, 
3 Annales de Chimie. uxxxvit. 
Guyton supposes the red colour of fruits to be 
owing to the reaction of their own acid on the colour. 
ling matter : and that tin, in restoring the colour of 
‘violets, attracts from it the acid which had turned it 
‘Ted: lead, bismuth, zinc, antimony, and particularly 
iron, doing the same. The metallic oxides are not 
equally powerful; but the Oxide of Tungsten, he 
thinks, is superior to all other 


s, in forming cakes 
for painters. 


La Decade Philos, 17936 
» XH. Pouten, or the fecundating powder of the 
Stamina of vegetables, j 


S generally of a resinous na- 
ture, soluble in alkalis and alcohol. Like resin it is 
inflammable, the azra round certain vegetables, may, 
it is said, at the time of fecundation, be set on fire. 


| Wax oF Bezs is merely the Pollen very little al- 
tered. 


| There appears to exist in the very texture of some 
arts of various vegetable 


Ss, a matter analogous to 
KS 


ag appears that wax and the Pollen have for their — 

sis, a fat oil, which Passes to the state of resin by 
ts combination with oxygen. If the nitric or muri- 
Acid be digested on fixed oil for several months,’ 
© Passes to a state resembling wax, 
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‘Wax, by repeated distillations, affords an oil poss 
sessing all the properties of volatile oils. It is re- 
duced into water and carbonic Acid ‘by combustion. 
Alkalis dissolve wax, and render it soluble in wa- 
ter. It is this saponaceous solution which forms the 


PunicWax, which may be used as the basis of several 
colours, and may be made into an excellent paste for 
washing the hands. It is likewise used witha brush, 
as a varnish on several bodies: but it would be 
highly advantageous if it could be deprived of its 
solvent, which constantly acts, and is the cause why 
it cannot be applied to several uses, in which 
otherwise it might be found advantageous. 
Aimmoniac likewise dissolves it; and as this sole 
vent is evaporable, it ought to be ‘preferred when it 

js proposed to use the wax as a varnish, Chaptal. 
XIII. Honry, or the Nectar of Flowers, is 
contained chiefly in the Pistil or female Organs. Tt 

appears to bea solution of sugar in the mucilage. 
XLV. The Lig nzovs part of the Vegetable, forms 
the vegetable fibre; and not only constitutes the 
basis of the vegetable, but also the husk of seedsy 
lanuginous coverings, &c. Its character is insolu- 
bility in water, and almost every other menstruumy 
even the concurrence of air and water alters it very 
difficultly, and so absolutely” resists every kind of 
fermentation, as to be almost indestructible, but by 
insects. . a 
Besides those already mentioned, various other 
principles 
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principles have been found inthe vezetable kingdom, 
Sulphur, in substance, is said to be found in the dried 
‘scum which rises from the herb Patience, whilst 
boiling in water. Iron, Manganese, and even Gold, 
have been found in the ashes of plants. Lime, Alu- 
mine, Magnesia, and Baryt are also found in plants,, 
the first abundantly, ‘the last less commonly. Siles 
has been found within the joints of the Bamboo. 

| Bonnet cane and all cane of this kind, when 
briskly rubbed together, produce sparks of white 
licht, and when violently struck together, Sparks, 
nearly as vivid as those froma gun-lock, are per- 
Ceived, anda strong smell at the same time produ. 
ced. Similar effeéts followed when the cane was 
sharply struck by steel or any siliceous stone. These’ 
phenomena appear to proceed from the epidermis of 
the caneé containing Silex ; 22 grains of epiders 
mis yielding about 9 grains of Silex. From 240 
rains of the internal part of the cane, about 2 grains 
2 parently Silex were obtained. Other canes yielded 
much less Silex; but it was found inthe English reeds 
d grasses, in wheat, oats, barl ys &c. Possessing 
Iso Carbonate of Pot-ash with the Silex, they yield’ 
Ss by the blow pipe, a straw being thus converted 
ito a fine pellucid globule of glass. 

| Mr. H. Davy. Nicholson's Journal, May, 1799. 
‘The epidermis of the equisetum hyemale, or dutch 
sh, appears to be almost whelly composed of: Si- 
ek... Mr. Notcutt obtained a globule of glass from 
y the blow: pipes Phil. Fournal. 
ito oe The 
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The Sap is, as has been already remarked, the gee 
neral humour of vegetables, as the blood is of ani- 
mals, and from this are secreted the proper juices of 
different vegetables. The saps of the elm, the 
beech, the service, the birch, and the mulberry trees 
appear to differ considerably in their composition 
but the acetous acid seems. to be found inall; and 
the alkali is united with the acetous and carbonic 

Acids, inthe form of Neutral Salts. 

~  Vauquelin, Annales de Chimie, 179% 

Manna is secreted and exudes from several; 
vegetables, from the pine, the fir, the maple, the 
oak, the juniper, the fig, the willow, the olive, &¢.. 
but the ash, the larch, and the alhagi, afford itin the. 
largest quantities. Op1um is formed by the poppy+ 
Some of the juices of plants are distilled from. 
incisions purposely made in the plant, whilst the 
more succulent vegetables yield their juices by 
pressure. ty 
» Vegetables appear to be endued with digestive: 
organs, and to possess the power of digesting. 
and assimilating those substances, which are 
taken up by their absorbents, and which are 
congenial to their nature. They also are capa- 
ble, not only of throwing off those substances 
which cannot be assimilated by them, but even 
such of their principles as may exist in CX CESS. 
Thus Oxygen is emitted both from land and aqua- 
tic plants, in very considerable quantity, during 
their exposure to the action of light ; and by this 
continua 
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“@ontinual emission of vital air, is the loss repaired 
which is occasioned by respiration, combustion, ter- 
mentation, and. putrefaction. 
_ The Oxygenated Muriatic Acid, mixed in the pro. 
portion of half a cubic inch of acid and three cubic 
daches of water, made intoa paste with. the black 
Oxide of Manganese and seeds, produced the germi- 
nation of seeds, which no efforts. before could cause 
fo vegetate.. ‘The application of Oxygen, in a mode 
Somewhat similar to the roots of plants, appears also, 
to promote vegetation. 
| Humboldt. Fournal de. Physique, 1798. 
_. Plants. likewise emit.a very considerable quantity. 
of water inthe form of. vapour. ‘The water which 
thus exhales is not pure, but serves as the vehicle of 
i he aroma, and even of.a small quantity of extrac- 
tive matter. 
_ XV. Aromais the odorant principle in vegetables, 
which from its fineness, its. invisibility, &c. ap- 
ears to be ofthe nature of gas. It varies much, 
in different plants ;. and, according to. its volatility 
and affinities, is extra¢ted either by oils, water, or 
alcohol ; and by simple infusion or by distillation, 
When water is used, it is termed the distilled water, 
and when alcohol is employed,, it is called the Spirit 
of the vegetable acted upon. ; 
_, Vegetables. being exposed to. the joint ation of 
heat and air, the oxygen combines with the inflam. 
Mable principles of the plant, and combustion takes 
place 


nay 
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place with the production of smoke, snd the disen= 
gagement of heat and light. The simoke is a mixture 
of water, oil, volatile salts, and all the gaseous pro-: 
duéts which result from the combination of caloric 
and oxygen with the several principles of the vege= 
table. With the smoke arises soot, partly com- ~~ 
posed of substances imperfectly burned, having es— | 
caped the action of the oxygen Hence the soot 
may be again burned; and hence itis, that where, 
asin the lampsof Argand, and in violent furnaces, 
where the combustion is more perfect,’ there is no 
perceptible smoke. Soot, by analysis, yields an oil, 
a resin soluble in alcohol, an acid formed by the 
decomposition of mucilage, also volatile salts, such’ 
as carbonate of ammoniac, and other neutral salts. — 
The fixed principles remaining after the coms. 
bustion, form the ashes, containing salts, earths, 

and metals already treated of. _ 

DISTILLATION occasions a separation of the 
say ples of vegetables, all vegetables yielding | 
nearly the same, viz. an oil, an acid, Water, a com | 
crete salt, and acaput mortuum, or charcoal. A) 

CHARCOAL has already been treated of under 
its more modern name, Carbon, but is here again 
considered as one of the principles of en 
and for the sake of mentioning one or two properties” 
of this substance, which were omitted in their more 
proper place. | 
Charcoal is obtained from wood by the prove 

termed 
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is as far excluded as possible, and yet to allow the 
combustion to proceed. It appears, indeed, to be 
_the vegetable fibre very slightly changed, and when 
pure, has neither smell nor taste, and suffers no 
‘change by boiling in water. When moist, it affords 
n hydrogenous gas, termed HyDRO-CARBONATE, 


. Lavoisier demonstrated that charcoal of wood 
might be almost entirely converted into Carbonic 
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OF ANIMAL SUBSTANCES. 
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I. ‘DHE GASTRIC JUICE: is»seoretedtin-the 
stomach of animals, and produces the ‘digestion of 
their food, which may be considered almost as @ 
chemical process; the aliment being dissolved by 
the gastric juice, independent of trituration, except 
in such animals as ducks, geese, pigeons, &c. who 
have strong muscular-stomachs, for the express pur- 
pose of aiding the digestion of the food by the pro= 
cess of trituration. ‘The gastric juice varies in difs 
ferent animals, according to the nature of their ali= 
ments: this difference extending to its chemical pros 
perties, and hence a variety in the ee of the gas- 
tric juice of different animals. t, however, in gee 
neral yields water, animal ate as salts. 

II. MILK is secreted in the breasts of female 
lactiferous animals, but the following observations 
willchiefly refer to that of cows. It is the least 
animalized of all the secreted fluids, partaking of 
the nature of the chyle, and even of the qualities of 
the aliments. When exposed to the air, cream rises 
on its surface, the remaining skimmed milk becoming 
sour, in a longer or shorter time, according to the 
temperature of the atmosphere: in summer ac- 
quiring its greatest acidity in three or four days, and 


Separating into a coagulum or curd, anda serum or 
whey, 
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LACTIC ACc1D, orthe acip of MILE, is thus ob- 
|tained. Sour milk being evaporated to one eighth, 
| the cheesy matter separated by the filter, and Lime. 
_ avater poured on the residue, an earth is precipitated, 
“and the lime combines withtheacidofthe Milk. The 
Lime may then be displaced, by adding the oxaiic 
Acid, which forms with it an insoluble oxalate and 
'is precipitated, the acid of Milk remaining disen- 
gaged. The fluid is then evaporated to the consis- 
_tence of honey, and upon this very pure alcohol is. 
_ poured, which takes up the acid, all the other prin- 
ciples remaining undissolved. ‘The mass being now 
filtered, the lactic acid may be separated from its 
“solvent by distillation. : | 
, The lattic acid forms deliquescent LACTATES 
with the Alkalis, Baryt, Lime, Alumine, Magnesia, 
Be. It dissolves Irom and Zinc, and produces. hy- 
drogen gas. With Coser it assumes first a blue 
“colour, then a green, and afterwards an obscure 
brown. It alsodissolves Lead, the solution depo- 
“siting a white sediment, considered by Scheele as a 
sulphate of Lead, and as evincing the presence of a 
small portion of sulphuric in this Acid. 
_ SuGAR oF MILK is obtained from milk,. depri. 
4 ved of its cream and ofits curd, and evaporated to the 
“consistence of honey. ‘This is formed into cakes,. 
which are dried in the sun, then dissolved, clarified, 
dset to crystalize; it then yielding white crystals, 
in rhomboidal parallelopepidons. It has a slight 
eae saccharine taste, is. soluble in three or. four 
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pintsof hot water, and exhibits the same appearances 
as sugar, either by distillation, or on the fire. By | 
distilling the nitrous Acid from twelve ounces of | 
sugar of milk, Scheele obtained five drams of oxalic’ | 
Acid in long crystals, and seves drams and a half of 
the ACID OF SUGAR OF MILK, ina white powder. | 

THE SACCHO-LACTIC ACID is combustis 
ble, and does not leave any ashes behind; it is sour. | 
ish to the taste, and reddens litmus. It yields, by | 
destructive distillation, a brown acid salt, smelling | 
like the flowers of Benjamin, or acid of Amber. It 
is easily soluble in spirit, but not in water, and burns — 
in the fire witha flame. It forms sACCHOLATES 
with the 4/éalis and Earths; those with the earths 
being insoluble, and that with ammoniac having a 
sourish taste. On the metals it does not aét, but 
with their calces it forms salts of very difficult solus 
bility. i , 

The serum of milk may, by several processes, be 
‘made to pass into the vinous fermentations. Six. 
spoonfulls of alcohol, with three pints of milk, eXs | 
posed in closed vessels fora month, giving vent oc- | 
casionally to the gas, will be converted into good 
acetous acid. A spirituous liquor is also made from 
mares milk. Milk is turned, or its various consti4 
tuent parts are separated spontaneously, or by the 
addition of rennett, and several other substances, such | 
as neutral salts, acids, and even certain vegetables. 
The solid mass thus separated from the whey, cons | 
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tains two substances, Cheese and Butter. { 
CHEESE 
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Cress is formed by the curd ‘undergoing a com-- 
' mencement of the putrid fermentation, by which it 
acquires consistency, taste, and’colour ; and is then 
_ pressed and dried foruse. No substance has a strong- 
er resemblance to cheese than boiled white of egg, 
both being soluble in diluted acid,. in caustic alkali, 
and in lime water. The earth of cheese, according 
to Scheele, is a phosphate of lime. Ammoniac dis- 
solves cheese more effectually than fixed alkalis, and’ 

nitric Acid disengages nitrogen from it. 
BuTTeER is-procured from the cream which floats 
_ on the top of milk, by agitation, the remaining milk 
: being termed BUTTER-MILK. Butter, unless salted, 
soon changes, becoming rancid like oils; the acid, 
thus developed, may be washed off by water, or by 
“spiritofwine. With fixed Alkali, butter forms a 
soap. By distillation it yields water, a coloured con- 
crete oil, and a strong pungent acid, the sebacic acid. 
At.Constantinople the butter is obtained from the 
Crimea and the Cuban, they do not sell it, but melt 
it over a slow fire, and scum off what rises; it will then 
Preserve sweet a long time, if it was fresh when 
melted. Eaton’s survey of ihe Turkish empire.. 
Milk appears to contain a fat oil, and a particular 
gluten, formed into a kind of animalemulsion, by 

Means of a saccharine substance. 

/ Wt. THE BLOODis that red fluid which circu- 
Tates in the animal body, by means of the arteries and 
‘¥eins ; and supports life, by supplying all the or- 
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gans with the peculiar juices they demand. It va- | 
ries in the same individtal, not only with regard to 
the state of heaith, butas to the part it occupies. 
‘The blood, whilst circulating through the veins, dif- 
fers in intensity of colour and degree of consistence, | 
from that which: is’ passing through the arteries. 
It puftrifies by a gentle heat, and when slowly | 
dried, effervesces’ with’ acids;) af > exposed to 
the air, it extra¢ts humidity, and at the end of seve= 
ral months, yields.a saline efflorescence ascertained | 
by Rovelle to be soda. | 
The blood, when at rest, coagulates; and then se- 
parates intoa yellow liquid, called sERUM, anda 
clotior coaGuLuM. It may also be coagulated by, | 
alcohol and the acids, but alkalis render, it more | 
fluid. om 
Tue serum hasa greenish yellow colour, is of 
a slightly saline taste, turns syrup of violets green, | 
and hardens in a moderate heat, which is the cha-_ 
racter of lymph : it easily putrifies, and then affords | 
much carbonate ofammoniac. Distilled ona water | 
bath, it yields an insipid phlegm, neither acid nor, 
alkaline, but very readily putrifying ; the residue. 
being transparent like horn, and no longer soluble in 
water, but yielding, by farther distillation, an alkaline’ 
phlegm, carbonate of ammoniae, and a fetid blackish; | 
oil, more or less thick: the remaining coal is very 
voluminous and difficult to incinerate. The ashes? | 
afford muriate: nd carbonate of soda, and phosphate | 
oflime, Being poured inte boiling water, it directly : 
coagu- 
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coagulates, a part communicates a milky colour to 
the water, and Possesses, according: to Bucguer, all 
‘the properties of milk. 
_ Alkalis render it more fluid, and Acids coagulate 
it, a neutral salt being formed by the acid employed, 
and soda. The thickened serum affords nitrogen " 
the nitric Acid, assisted by aslight heat; if the fire 
i be increased, nitrous gas is disengaged : ithe residue 
_affords the oxalic, and a portion of the malic acid, 
| Alcobol coagulates it, but the coagulum is soluble in 
, Biater, unlike the coagulum formed by acids. 
The coacuLum, or FrBRoUS PART, of the 
blood, likewise contains much lymph, which may be 
2 ‘carried off by washing. The colouring part, which 
“contains much iron, may be carried off by the same 
process. The coagulum, when well w ashed, forms 
a fibrous white substance, void of sme!l, which dis- 
‘tilled on the water bath, yields an ins: pid phlegm, 
| easily susceptible of putrefaction. The residuuin 
Soon becomes dry, by a gentle heat; and if exposed 
toa considerable heat, it shrinks up like parchment ; 
“but distilled, it affords an alkaline phlegm, carbonate 
“ofammoniac, oil, &c, The coal is less voluminous 
-and lighter than that of lymph, and affords the phos- 
‘phate of lime by incineration. ‘The coagulum soon 
‘putrifies, and affords much ammoniac by distillation. 
The Alkalis do not dissolve it, and the Acids com- 
bine with it. The nitric Acid disengages niuch: 
‘nitrogen, and afterwards dissolves it with efferves- 
‘€ence, and the disengagement of nitrous gas. The 
| residue 
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residue affords oxalic Acid, and a small quantity of 
the malic Acid. 

The blood contains much iron. The colouring 
matter ofthe blood being burned, and the coal lixi- 
viated, an oxide of Iron is, left, of a fine red colour,. 
said to be obedient to the magnet. 

The colour of the blood appears certainly to de= 
pend on the Iron it contains, but on considering the: 
changes which take place during respiration, and the” 
different colour of arterial and venal blood, it ap- 
pears that the colour may be produced by the oxi 
dation of the iron, during the passage of the blood’. 
through the lungs. ‘The blood which has just cir- 
culated through every part of the animal, and has: 
been brought back by the veins to the heart, 1s prov 
pelled into the lungs of a dark red colour, and ims 
pregnated with hydrogen and carbon. By inspira= 
tion the lungs are distended with air, the oxygen of 
which combines with the carbon, forming carbonic 
Acid; and with the hydrogen, forming water.’ 
wienhes part of the oxygen unites with they 
blood, which returns from the lungs, and passes into# 
the arteries of a bright red. 

IV. FAT isa condensed inflammable animal dieu 
contained in its proper membrane. Its colour is usu! 
ally white, but sometimes yellow;. its taste insipid, 
and its consistence varying in different animals. It is: 
obtained ina state of purity, by boiling in water, 
after being finely shred; it being thus separated from: 
the membranes, fibres, &c. Fat much resembles” 

oils ;: 
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oils; like them it is not miscible with water, forms 
‘Soap with alkalis, and burns by the contaét of an 
ignited substance. 
Beef suet distilled on the water bath, affords oil 
and phlegm; the phlegm is reddish, has an acid 
taste, effervesces with alkalis, and turns the syrup of 
violets brown. Marroaw yields the same products, 
and a substance at the consistence of butter. 

SEBACIC ACID, or ACID oF FAT, thus obtained, 
has been concentrated by various processes by Mr. 
Crell. Alkalis, it is known, forma soap with animal 
fat; by heating this soap with a solution of alum, he 
Separated the oil and obtained the szparr OF POT- 
AsH, by evaporation. The sulphuric Acid, after. 
wards distilled from this salt, decomposed it, and the 
Sebacic Acid was separated. . } 
» This acid exists ready formed in the fat, since 
earths and alkalis disengage it. 

Mr. Crell also obtained it by distillation from the 
butter of cocoa, end from spermaceti. 
_ Itseems to approach to the nature of the muriatic 
Acid, in some respects, but not in others. Mr. 
Crell thinks its place should be between the mineral 
and vegetable Acids. It formsa Crystalizable salt 
with the oxide of gold, asit does likewise with that 
of platina. 1t unites with Mercury and with Silver, 
Yielding the latter to the muriatic Acid, but not 
the former: it takes both from the sulphuric. It 
also takes Lead from the nitric and acetous Acids, 
and Yim from the nitro-muriatic. It attacks neither 

Bis 
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Bismuth, Cobalt, nor Nickel, nor decomposes the 
sulphates of Copper, of Iron, or of Zinc, nor the nie 
trates of Arsenic, Manganese, Zinc, &c, but re 
duces the oxide of Arsenic. It unites with the car=- 
bonates of Lime and Alkali, with effervescence, andy 
forms salts very similar to the acetites of the same | 
basis. Crell formed with it a. SEBACIC ETHER. | 
The sebacic Acid treated with the nitric Acidy 
may be convertedinto the oxalic Acid. 
From the foregoing analysis, itappears that fat is. 
a kind of oil or butter, rendered concrete by an acid, 
being, in fact, an acid Soap. By still nicer analyses, | 
sthas been estimated, that six parts of fat consits of 
néarly five of carbon, and one of hydrogen, with 
some sebacic Acid: and not yielding so much oxye, 
gen and nitrogen as the fleshy parts. 
Dr. Beddoesappears to think that fat is produced 
in the animal system, in proportion to the diminu=| 

tion of oxygen. J 
SPERMACETI is aconcrete oil, extraéted froma 
species of the whale, the Cacholot. It burns with 
very white flame, and rises totally ifdistilled ona 
naked fire, assuming a reddish tinge, and losing its 
natural consistence by repeated distillations. The 
Sulphuric Acid dissolves it. ‘The Nitric and murd 
atic have no aétion on it. Alcohol dissolves it by the 
assistance of heat, but lets it fallas it cools. It i 
also dissolved by Ezher, aud by the fived and volatile 


ails. 
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_ V. THE BILE isa fluid secreted by theliver, de- 

posited in the gall-bladder, and thence conveyed 

into the duodenum. It is glutinous, of the fluidity 

ofoil; ofa very bitter taste, a green colour, incli- 
ning to yellow; and froths by agitation like a solu- 

_tionof soap. Distilled ona water bath, it yields a 

ON which is neither acid nor alkaline, but soon 

‘putrefies; this phlegm, and the bileitself, sometimes, 
| it is said, emits a smell like that of musk. The resi- 
| due of this distillation is a dry extract, which at- 
"tracts the humidity of the atmosphere, and is tenaci- 
Ous, pitchy, and soluble in water. By more violent 
heat it yields ammoniac, an. empyreumatic animal 
| oil, concrete alkali, and inflammable air. The coal 
_is not difficult of incineration, and contains iron, car- 
| -bonate of soda, and phosphate oflime. Bile is de- 
*composed by acids, by which acoagulum is separas 
tted, which is soluble in excess of acid, and which 
“forms, with the muriatic Acid, a red solution; an. 
oily substance, analogous to resin, also rises, and 
“salts are formed which have soda for their basis. 
‘Bile issoluble in alcohol, by which the albuminous 
“principle, which renders bile coagulable, and hastens 
its putretfaction, is also separated. The bile appears 
‘therefore to be a combination of soda witha matter 
“of the nature of resins, and a lymphatic substance, 
which renders it susceptible of putrefaction and co- 
‘agulation. It unites with oils, and cleans stuffs in 


the same manner as soap; but does not appear to 
Li mix 
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mix with oily substances, in the same manner as 
SOAP. 

When the bile becomes thick ia the gall-bladder, 
it forms theconeretions called biliary calculz, con- 
creted, it is supposed, by the absorption of oxygen. 
These are soluble in general, in ardent spirit; and 
when the solution is left to itself for a-certain time, | 
brilliant and light particles are seen in it, which ap- 
pear to have an analogy with the salt of Benzoin, and 
with those which ‘are found in the human Calculi. 
There appear to be two sorts of biliary calculi, the 
one opake, consisting only of the condensed bile ; the 
other composed of crystalline plates, similar to mica 
or talc, formed by the crystals just described. 

VI. THE SOFT AND WHITE parts of animals. 
The membranes, tendons, cartilages, ligaments, 


and even the skin of animals contain a mucous sub 
“stance, very soluble in water, but not in alcohol; 
known by the name of ANIMAL JELLY. It is ob- 
tained merely by boiling any of the foregoing sub- 
stances in water: it has in general no smell, aad is 
insipid to the taste. © By distillation this jelly yields 
an insipid and inodorous phlegm, which easily pu 
trefies; ‘by a stronger heat it swells, becomes black, 
and emits a solid odour, with white acrid fumes: : 
alkaline phlegm, an empyreumatic oil, and a little 
carbonate of ammoniac passes over, and a spongy 
coal remains, difficult of incineration, and which 
contains niuriate of seda and phosphate of lime. 
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As it putrifies, a large quantity of nitroven, hydro, 
‘gen, and carbonic acid gas, is emitted. It is dis, 
solved by acids, but more readily by alkalis; and, 
with nitric Acid, nitrogen gas is disengaged. It 
Seems to differ from the vegetable jelly, chiefly in 
_ the lymph it contains, which is evidently much more 
_animalized than the other constituent parts of the 
jelly. If concentrated to sucha degree as to give it 
the form of a cake, its disposition to ptitrefaction is 
stopped; on this principle dry or portable soups are 
formed. By a similar concentration of the jelly 
made from the parings of leather, the skins of ani- 
mals, with the ears of oxen, calves, sheep, &c. are 
the strongest g/ues made. With the clippings of 
gloves and of parchment is made size, used by 
plaisterers, &c. Gilders size is made by boiling eel- 
skin with a small quantity of lime in water, to which 
some whites of eggs are added: that which is em. 
ployed to fortify paper, and repair its defects, is made 
of wheat Hour diffused in boiling water. From the 
mucilaginous partsofa large fish, in the Russian seas, 
is formed Fish-glue or Isinglass, which possesses 
Very strong agelutinating powers, and is useful in 
stiffening, and giving a lustre to gauzes, &c.  Isin- 
giass forms a strong glue, by solution in either water 

‘or alcohol. 
~ VII. THE MusCULAR OR FLESHY PARTS afford 
by distillation, water, alkaline phlegm, empyreu- 
matic oil, nitrogen gas, carbonate of ammoniac, and 
@ coal which yields a small quantity of fixed alkali 
R and 
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and febrifuge salt. M. Thouvenel found, in flesh, 
a mucous extradive sxbstance, soluble in water and: 
in alcohol ; and when concentrated, possessing an 
acrid and bitter taste. On hot coals it swells, liquis 
fies, and emitsa smell like that of burnt sugar : all 
its charaéters, indeed, show a resemblance between 
itand thesaccharine matter of vegetables. M. Thou — 
venel also obtained, by a slow evaporation of the de- 
coétion of flésh, ‘salt, in the form of down, and: in 
crystals of an indeterminable figure: this salt ap-_ 
peared to him to be a phosphate of pot-ash in fru- 
givorous, and a muriate of pot-ash in carnivorous, 
animals. Mr. Fourcroy thinks these salts may be 


phosphates of soda, or ammoniac, mixed with the_ 
phosphate of lime. The most abundant. part of 
muscles, and that which constitutes their predomina. | 
ting character, isthe fibrous matter. ‘This is distin- 
guished by its insolubility in water, and by its yield. 
ing more nitrogen gas, by the nitric Acid, than other | 
animal substances. It also yields the oxalic and the 
malic Acid. It putrifies readily, when moisteneds 
and affords much concrete ammoniac by distillation. 
The other matters contained in flesh, namely the 
lymph, jelly, and fat part, have been already Spos | 
kenof. , . 
M. Fourcroy found the muscular parts of bodies, - 
which had been interred in the Cemeterie des Inno- 
cens, converted into a substance resembling sperma- 
ceti. Annales de Chimie. Ws 
‘Lord | 


C 183 ] 

Lord Bacon, in his Sylva Sylvarum, states, that 
such achange may be effected, by putting pieces of 
flesh into a glass covered with parchment and allow- 
i ing the glass to stand six or seven hours in boiling 
water. 

Thomas Sneyd, Esq. of Staffordshire, found in the 
| mud, at the head of a fish pool, the body of a duck 
or young goose, converted into a hard fatty matter 
resembling spermaceti ; having apparently. suffered 
a similar change with that of the human bodies, ob- 
Served by M. Fourcroy, in the Cemeterie des Inno- 
cens. Phil. Trans. 1792+ 

Mr. G. Smith Gibbes, having placed the leanest 
part of a rump of beef ina box with holes, so as to 
float on the side ofa river, found, at the end of a 
month, it was converted to a mass of fatty matter. 
He also found a piece of lean mutton, on which ni- 
trous acid had been poured, three days before, to 
‘be exactly the'same with some which he had before 
got from the water, and which, though changed, 
was not so much soasthe beef. Phil. Trans. 1794. 

Mr. Gibbes further remarked, that the fatty 
“matter formed from the flesh of quadrupeds, does 
“not crystalize, whilst that from the human subject 
assumed a very regular, and beautiful crystaline 
“appearance, To purify this matter, he exposed it 

to the sun and air, fora considerable time, reduced 
“it to powder, and poured on it diluted nitrous Acid, 
“this remaining on itan hour; he then washed it re- 
“peatedly, and finally melted it with hot water, and, 
R 2 on 
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on allowing it to concrete, it was of a beautiful 
straw colour, and had the agreeable smell of the best 
spermaceti. Phil. Trans. 1795. 

Dr. Crawford, by his ingenious experiments, dis- 
covered that Cancerous matter renders syrup of vio- 
lets green, and that, with oil of vitriol, effervescence 
takes place, and the mixture becomes of a dark 
brown, a gas being disengaged, which has many of 
the properties of hepatic air, and which the Doctor 
called, animal hepatic air.. This he found to be | 
mixed, in the matter, with volatile alkali, forming 
an hepatised ammonia, which may occasion the black _ 
deposition from the solution of sublimate, when em. 
ployed to wash venereal ulcers in the throat; on sa- 
turnine poultices applied: to ill-conditioned ulcers; | 
and on silver probes introduced into sinous ulcers, 
The animal fibres undergoing, in cancerous and 
other malignant ulcers, nearly the same changes 
which are produced by putrefaétion, or destructive 
distillation. ae 

Lean animal substances yield, by heat, alkaline 
air, carbonic Acid, and animal hepatic air, from: 
which sometimes is deposited an oily empyreumatic — 
substance; a diminution of the volume of the gas 
taking place. It seeming probable, the Doctor 
thought, that these three aérial fluids combining to= 
gether, formed the oily empyreumatic substance. : 

The aérial fluids extricated from the muscular | 
fibres of animals by putrefaction, consist of carbonic | 
_acidand animal hepatic gas, mixed with a very small 
pro- 
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Proportion of phlogisticated air. From the green 
leaves of a cabbage, T obtained, the Door says, an 
aérial fluid, which, in most of its properties, resem- 
_ bled animal hepatic air; Phil, Trans.1790. 

VITI. Urrne is an excrementitious fluid, secreted 
by the kidneys; inits natural State, itis transparent, of 
a peculiar smell, a citron yellow colour, and a saline | 
taste. Besides the differences proceeding from pe- 
culiarity’ of habit, there are other differences in the 
-urine, arising from other circumstances. That 
| which is voided soon after copious drinking, is aque- 

ous, having hardly colour or smell, and is called 
erude Urine, or urina porus, whereas that which is 

madé after the sanguification, succeeding to a full 
_ meal, possesses all the charaéters of urine, and may 
be called the Feces Sanguinis. 

By the spontaneous decomposition of urine, it 
soon loses its original smell, and acquires that of 
-ammioniac ; which being also dissipitated, the smell 
becomes very fetid and offensive, and the colour 
brownish : inthis state it manifests much less acid 
than when fresh. (Halle), The crude urine pre- 
Sents very different phenomena, becoming soon co- 
_vered with mouldiness, like the expressed juice of 
| vegetables. . 
~ By distillation, the urine yields a phlegm which 
Soon putrifies, and which affords ammoniac by its 
| putrefaction. At the same time, a substance is 
| Precipitated of an earthy appearance, but which is, 
jn reality, a peculiar saline substance, This salt 

| R3 forms 
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come the sediment of urine, which separates by the 
cold, or by evaporation, even in the urine of persons 
in perfeét health. 

By evaporating urine to the consistence of a syrup, 
and allowing it to stand in a cool place, crystals are_ 
formed. ‘This precipitate of crystals has been cal- | 
led fusible Salt, native Salt, and microcosmic Salt. 
To these crystals adhere the extractive principle, 
which exhibits, on distillation, the same result as 
animal substances and a saponaceous substance solu- 
ble in alcohol, crystalizable, difficult of drying, and 
yielding, by distillation, a small quantity of oil, 
carbonate and muriate of ammoniac, and leaving a 
residuum, which changes syrup of violets green. 

The rusisLe sALT, or first precipitate of urine, 
is a mixture of all the salts contained in the urine, 
clogged with the extractive and saponaceous prin=— 
ciple: to clear the salts from these, solution, filtration, 
and cooling in well closed vessels, must be had re- 
course to. ( Duc de Chaulnes) Thus twostrata of salt | 
are obtained ; the upper being composed of a salt, 
having the form of square tables, wherein tetrahe-_ 
dral prisms flattened, with dihedral summits are ob- 
served. (Rouelle) This is the phosphate of soda. 
Beneath this lies another salt crystalized, in regular’ 
tetrahedral prisms, and is the phosphate of ammo. 
niac. 

PHOSPHATE OF SODA was made known in vas / 
by Haupt, who called it Sal admirabile perlatum. 
Hellot before him, and Pott, seventeen years after 

him 
’ 


P 266. 3 | 


P 289 <9 : 
him, took it for selenite. Margraaf fully described 
it-in 1745, and Rouelle. most accurately ‘ins 1776, 
under the name of fusible Salt with base of natrum. 

Its crystals are flattened, irregular, tetrahedral 
prisms, with dihedral. summits. With heat it fuses 
into a glass, which, by cooling, becomes opake. It 
_ 1s soluble in water, and Bilas | Hepat of violets green, 
The mineral Acids, and even distilled vinegar de- 
_ compose it by seizing its Alkali; ; and Lime disengages 
its soda. Unlike the phosph of ammoniac, it 
does not yield Phosphorus with charcoal, not being 
decomposable by it. 

Mr, Proust believed that the soda in. this salt ad- 
hered not to the phosphoric Acid ; but toa singular 
salt, with properties resembling Denke of the acid of 
borax, forming a salt which -crystalizes in parallelo- 
grams, of an alkaline taste, efilorescing in the air, 
swelling up, reddening and melting in the fire, 
assisting the Bier cation of earths and forming a 
perfect glass with silex. But Klaproth has shewn 
that this salt of Proust, is merely the phosphate of 
soda; this is proved, by adding nitrate of Lime to 
a solution of this.salt ;-the nitric Acid will be tound 
to have united with soda, and the lime to be preci- 
“pitated with phosphoric Acid. Again, if phospho- 
“ric Acid, obtained by slow combustion of phospho- 
‘rus, be saturated with soda, slightly in excess, the 
fusible salt is formed; if this excess be taken up 
with vinegar, or if more phosphoric Acid be added 
“the salt described by Proust is formed, 

PHOs- 
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PHOSPHATE OF AMMONIAC usually crystalizes 
in very compressed tetrahedral rhomboidal prisms, 
but the mixtures of the phosphate or muriate of soda 
cause an infinite modification of its forms. — Its 
taste is urinous, bitter, and pungent. -Itis soluble 
in water, swells on the coals, emitting a strong smell 
of ammoniac, and melts by the blow pipe into a very 
fixed and fusible glass. It serves as a flux to 
the earths ; in this case its alkali is disengaged and - 
the phosphoric Acid unites withthe earth. ( Chaptal). 
Bergman proposed it as a flux. The fixed alkalis 
and lime water disengage the ammoniac. When 
heated with charcoal, phosphorus is produced. 

PHosPHORUS is thus obtained from URINE. 
Ten poundsot extract of urine of the consistence of | 
honey, the muriate of lead, remaining after the dis. 
_tillation of four pounds of minium, two of muriate 
of ammoniate; and half a pound of charcoal are to 
be mixed together, and dried in an iron pot, untill 
reduced to a black powder, which is to be deprived 
of its volatile alkali, fetid oil, and muriate of ammo. 
niuc by distillation; the residue containing the 
phosphorus, which it will yield, by distillation in 
a goodearthen retort. In this process the muriate 
of !ead is employed to-decompose the phosphate of 
soda, which is not decomposable by charcoal, and — 
to form the phosphate of lead, which affords the | 
phosphorus. | Margraaf. 
‘ Phosphorus, in whatever manner made, is always 
one of the same ‘substance; ofa flesh colour, of the © 

cone 
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consistence of wax, and at first transparent, but be- 
"coming white, and, inthe sun, yellow. In the air it 
emits a white fume, and is luminous in the dark, 
« Phosphorus is soluble in oils, more especially in vo. 
latile oils, which then become luminous: the oil. of 

clovesisused for this Purpose, and every time the bot, 
_tleisopeneda phosphoric flash emitting asmall quan- 
tity of light is seen, A phosphoric gas may be ex- 
tracted from phosphorus, which takes fire by the 
- mere contact of air, Thus the nitric Acid being 
digested on phosphorus, a gis escapes, which takes 
fire in the receiver, affording the appearance of 
flashes of lightening striking through the Cavity of 
the vessels. A very thin slice of phosphorus being 
placed onan anvil witha gros of the crystals of ni- 
trate of silver, and smartly struck witha hammer, 
@ most terrible detonation was produced, the edge 
of the hammer was turned up and the anvil shaken 
and marked with streaks of silver. The lapis ine 
fernalis and all the metallic nitrates being thus trea- 
ted, violent detonations were produced. The expe. 
riment also succeeded with the common: nitrate o¢ 
pot-ash, but the hanimer was required to be heated, 
4 Brugnatelli. 
_ Van Mons repeated these experiments with success 
and found the oxides of gold, silver, and mercury, 
by fire, to oceupy the first rank among fulminating 
Substances. He also discovered that two grains and 
a hilf of oxygenated muriate of ammoniac, with tour 
“grains of phosphorus, being gently crushed on the 
anvil, 
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anvil, a most terrible detonation ensued, which a- 
larmed the house; and. the concussion was so violent 
as to force the h.immer out of his hand, 
Annales de Chimie, 1797+ 

Girtanner conjectures phosphorus tobe a com- 
pound of azote and hydrogen. — 

Phosphorus is not luminous in pure azotic gas, as 
was maintained by Prof. Goéstling; the presence of 
oxygen appearing to be necessary to produce this 
effet, Yacqes, Heldibrand, Van Mons. At about 
100% of Fahrenheit, it takes fire with decrepitation, 


burns with a very bright flame, and emits a very | 


abundant white fume, which is luminous in the - 
dark. The residue of the combustion is a red caus-_ 
tic substance, which, attracting the humidity of the | 


air, is dissolved into a liquor. 


Tur puospHortic acrp is the liquor remaining ; 
after this combustion of phosphorus has taken place, 


and is formed by the combination of oxygen with the 
phosphorus during the combustion. This acid thus 
‘obtained is impure, containing phosphorus not satu— 
rated with oxygen; but the phosphorus is more. 
completely decomposed by the slower combustion, 
or combination with oxygen, which takes place 
the common temperature of the atmosphere ; the 
fluid Acid of phosphorus is thus obtained, without 
smell or colour, still however retaining a small 
quantity of undecomposed phosphorus, of which it 


may be cleared by digesting alcohol uponit. 
By digesting nitric Acid upon phosphorus, nitrous 


gas 


= 
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as is separated and the oxygen unites to the phos- 
phorus, forming phosphoric acid. If the acid is 
highly concentrated, the phosphorus burns at the 
surface. The water in which phosphorus is kept, 
Contracts acidity in time, the water yielding its oxy. 
gen to the phosphorus. . 

Phosphorus precipitates some metallic oxides from 
their solutions, in a metallic state, and the phosphoric 
Acidis formed ; the oxygen quitting the metal to 
unite with the phosphorus.—This acid, when pure, 
is clear, inodorous, and not Corrosive; it may be 
concentrated to dryness, when its specific gravity, 
compared with water, is as 3. 1. It is very fixed. 
If after concentration it is put in a crucible, on hot 
coals, it boils, a green fame appears, and the mass 
is Converted into a white transparent glass, insoluble 
in water.—It has no action on Quartz; but dissolves 
Barytes and Clay; and the latter with ebullition and 
great facility, forming a salt of sparing solubility, in 
the form of thin flattened needles, obliquely trunca- 
ted at each end. It precipitates Lime from lime- 
water, and forms a true PHOSPHATE OF LIME, 
very similar to the basis of bones; and like that 
‘substance decomposable by the mineral Acids. Sa 
turated with pot-ash it formsa very soluble salt, in 
tetrahedral crystals, terminating in tetrahedral pyra- 
mids. This PHOSPHATE OF POT-ASH is acid, 
swells on hot coals, is difficult of fusion and decoms 
posable by lime.water, 
ee From 
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From what has been said, it may be concluded 
that urine should be considered as water holding in 
solution matters purely extractive, with phosphoric, 
lithic or uric, and muriatic salts, having lime, am 
moniac or soda for their basis. 

From accurate experiments it appears that thirty 
six ounces of urine yields a residuum from an ounce 
to an ounce and a half, which consists of the follow. 
ing ingredients in nearly these relative proportions. — 


Mariage Salts? ots 2 MASoop DD rams “Grams 
Phosphoric Salts — — <3 50 
Lithic or Uric Acid and phos- | 

phate of Lime, with ex- 7°. 2s 

cess of Acid. 
‘Animal extractive matter 3 40 


The salts are the muriates of pot-ash and of soda 3 
the phosphates of Soda, of Lime, and of Ammoniac, — 
with the lithic and phosphoric Acids. Cruickshank. 

Urine, when first voided, contains an excess of 
phosphoric Acid, and thereby holds in solution more 
or less of phosphate of Lime. It soon runs into the 

“ putrefactive state, accompanied with the extrication 
of much ammoniac. The ammoniac is disengaged - 
from urine, likewise, by the fixed alkalis and limey, 
which decompose the phosphate of ammoniac 3 and 
acids diminish its odour, by combining with and fix- : 
ing the ammoniac which is the principle cause of its | 
édour. The urine of animals which feed on veges 
tables does not appear to contain phosphoric Acid, | 

but an acid of a vegetable nature, which seems to 


resemble the Benzoic. Rouelle and Fourcrop. 
Besides 
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Besides phosphorus and the various combinations 
ofits acid, Fourcroy and Vauquelin have ascertained 
that the base of. Alum, and the phosphate of Mag- 
nesia; with a certain peculiar animal matter, exists 
in Urine. But their investigations are only so far 
advanced as to show the likelihood of their termina- 
ting in most.useful discoveries, 

Human urine contains ten. constant ingredients ; 
| muriate of Soda, muriate of Ammoniac, acid phos- 
| phate of Lime, phosphate of Magnesia, phosphate 
of Soda, phosphate of Ammoniac, Uric Acid, Benzoic 
Acid, Jelly, Albumine, and the specific matter of 
Urine, called Urée, to which matter the Urine owes 
its property of becoming, by Spontaneous fermenta- 
| tions, a fluid so different from what it is when first 
voided, as to contain nine new ingredients. 

IX. THE CALCULUS OF THE BLADDER is 
chiefly formed of a peculiar concrete acid, which is 
Slightly soluble in boiling water, and is deposited 
in crystals, as the solution cools. It has been ascer. 
‘tained that the Calculus sst. Is dissolved by the sw/. 
phuric Acid, with heat. 2. Is not ated ‘on by the 
muriatic Acid. 3. 1s dissolved by the nitric Acid, . 
With effervescence and the disengagement of the | 
Nitrous gas and-carbonic Acid: the solution. is recy, 
Contains a disengaged acid, tinges the skin of a red. 
colour, and is not precipitated by the muriate of 
Darytes, nor rendered turbid by the oxalic Acid. 46 
's not acted.on by the carbonate of Pot-ashy brit is: 
dissolved by the caustic Alkali, as well as the volarile 
| S Alkali. 
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Alkali. 5. Us dissolved in Lime-water in the quan- 


tity of 5, 37 in 1000 grains, and may be precipitated 


a acids. 6. Containsa small quantity of Ammoniac. 
. The coaly residuum of combustion indicates an 
sand substance of the nature of jelly. (Scheele). 


This illustrious chemist has also proved that a'l» 


Urine, even that of infants, holds a small quantity of! 


the matter of calculus in solution, and that the brick 
coloured deposition from the Urine in fevers, is of 
the nature of calculi, but he did not find that it 
contained a particle of calcareous earth. By pour. 
ing the sulphuric Acid into the nitrous solution of 
the calculus, a true sulphate of lime was obtained; 


although the lime did not exceed the 2ooth part of © 


the entire weight. 

This chemist also detected a white spongy sub- 
stance, not soluble in water, spirit of wine, acids, or 
alkalis, nor in the nitric Acid, even in the state of 


ashes; but the quantity was too small to be tho. - 


roughly examined.—The calculus therefore is not 
analagous to bones in its nature ; neither is it a phos- 
phate; but Mr. Chaptal says, that by decomposing 


calculi, by the caustic alkali, he has precipitated» 


lime, and formed phosphates of pot-ash. Some, 


physicians have thought that the arthritic concre- 


tions were of the same nature as the calculus, but : 


several experiments appear to militate against this 
opinion, especially those which prove that the ar- 


thritic concretions are soluble in the syocovia, and 


easily 


C295) ] 

easily mix with oil and water, which the calculus 
does not. | (Watson). 
Tue varie ACID, or acid of Calculi, formerly 
called the lithic Acid, is concretey sparingly soluble 
in water, and is decomposed, .and partly sublimed 
~ by distillation: it decomposes the nitric Acid, 
unites with Earths, Alkalis and metallic Oxides, and 
yields its bases to the weakest vegetable Acids, not 
excepting the Carbonic. 

Mr. Lane ascertained by careful experiments that 
there exists a great difference in different calculi, 
some being dissolved in the lixivium saponarium, 
and others being scarcely altered ; some retaining 
their form, whilst others were nearly evaporated by 
a red heat. Different parts of the same calculus 
_ varying considerably in these respects, 

Phil, Trans. 1791. 

The matter obtained from calculi, by solution in 

lye of caustic fixed alkali, and precipitation by. 
acids, has been supposed to be an acid similar to 
_ that obtained by sublimation, and which has been 
termed LiTHIC acip. Dr. Pearson obtained the 
foregoing precipitate, in the proportion of at least 
- one halfof the matter of the calculi 3 and ascertained 
thar this precipitate does not belong to the genus of 
acids ; that it is not the same thing as the sudlimate 
of Scheele, nor is to be referved to the animal muci_ 
_lages, but that it belongs to the genus of animal 
oxides. -Its peculiar and specific distinguishing pro- 
_ perties being imputresibility, facility of crystalliza- 
S 2 tion 
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tion, insolubility in cold water, asd that most re 
markable property of all others, of producing a pink 
cr red matter, on evaporation of its solution in nitric 
Acid. Of 30 grains of calculus 175 were this pecu- 
‘Nar animal oxide, 96 were phosphate of Lime, 29 were 
ammoniac and probably united with it, phosphoric 
Acid, Water, and common mucilage of urine. 

The term lithic, being, the Dottor says, a gross 
solecism, he proposes, as more appropriate, the term 
ourrc or uRICc. This oxide the dob dors Reels 
term the URIC OXIDE 

From 109 grains ee an urinary concretion he ob- 
tained only 18 grains ofthe acid sublimate of Scheele, 
and doubts whether the ithic Acid of Scheele ‘exists 
asa constituent of urinary concretions, or is-com- 
pounded, in consequence of a new arrangement ‘of 

the elementary matters of the concretion, by the 
agency of fire. ‘The Doctor did not find the uric 
oxide in the urinary concretions of any phytivorous 
animal. - Phil, Frans. 1797 
| Fourcroy asserts that Scheele did not give the name 
of lithic Acid to the sublimate of the calculus, ‘as 
Dr. Pearson asserts, and that the peculiar animal 
oxide of Dr. Pearson is really Scheele’s acid, (the 
lithic Acid). Fourcroy approves of the adoption of 
the name ouric Acid, especially as Dr. Pearson has 
. found the same acid in arthritic concretions, and it 
has not yet been found, but in man. igi 
Annales de ae ‘XXVI 
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Dr. Pearson found the uric acid in arthritic concre— 
tions.—Mr. Tennant discovered in them a combina- 
tion of that acid and Soda. Fourcroy and Vauquelin 
confirm this analysis, finding them to. consist of 
urate of Soda, witha considerable quantity of ani- 
mal matter. 

X. THE PRUSSIC ACID is produced by 
exposing the horns, hoofs, or dried blood of animals, 
with an equal quantity of fixed Alkali toured heat: 
The Alkaliis found to be neutralized, by the acid thus 
formed,and on evaporation, will yield a salt in tetra- 
hedral crystals, which is then called PRUsSIATE OF 
Por-Asn, orof Sopa, according to which Alkali 
has been employed. These prussitates of Alkali 
prectpitate all metals fiom their solution 3 the alkali 
uniting with the acid which holds the metal in solu- 
tion, whilstthe Prussic acid unites with the metallic 
oxide, and communicates to it a peculiar colour. 
Thus gold is precipitated of a yellow ; lead of a 
white ; copper of a brownish red, and tron, of a dark 
blue, beinga PrussiatTr oF Iron, or the sub- 
Stance called Prussian-blue. . 

From this substance the Prussic acid thay be again 
Separated, by digestion with pure alkali, the prussi- 
_ate of alkali, being again formed, and the iron left in 
_a brown oxide. 

_ The Prussic acid is obtained in a pure state, by 
| supersaturating the Prussiate-of alkali with sulphu- 
mic acid, and by subsequent distillation. It may 
also be obtained by distillation of: blood with 

. S3 nitric 
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nitric acid, It has an acid taste and suffocating 
smell; but except its capacity of combining with 
alkalis and metals, it manifests no conspicuous pend 
properties. i 

By digestion of Prussiate of Iron with Ammoniac, 
the PrusstaTE OF AMMONIAC is obtained, and, 
inthe same manner, is Pruss1are oF Lime ob- 
tained with Lime Water... This acid is found alsoin 
the mineral kingdom, combined with Irom; it also 
exists in vegetables. The Prussic colouring princi- 
ple has been obtained by passing Ammoniacal Gas 
through Charcoal. bo) nO dome ts 

Proust describes Prussian Blue to be an Oxide, 
whose basis contains 48-100 of oxygen. Berthollet 
believes its basis to be composed of Hydrogen, 
Nitrogen, and) Carbon: but. its constituent parts 
are notyyet known. 


XI. THE ZOONIC ACIDisanew acid pa HM 


by Bertholler. The fluid.obtained by distillation from ; 


animal’substances, has been hitherto. thought;to con- 
aain no other principle than carbonate of ammoniac 


and anoil, Berthollet has ascertained that it contains _ 
anacid, which he names Zoonic Acid. Hievhas ob- | 


tained, it: from bones, woollen rags, &c. alsofrom 


shegluten of wheat, and the, yeast of) beer. To ob» 
tain it, after separating the oil from the liquor yield> — 
ed by the: destructive: distillation, he adds lime to _ 


this liquor, then separates: the carbonate of ammo+ 


niac by a.boiling heat, and adds more lime ; thus obs 
taining the Zoonave oF Lime. By. distilling a 


mixture 
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mixture of Phosphoric Acid with the Zoonate of 
Lime, he obtains the pure Zoonic Acid. 

The Zoonic Acid smells like meat which has been 
roasted ; a process, in which indeed it isformed. Ir 
‘is of an austere taste, reddens turnsole, and efferves- 
ces with alkaline carbonates. It has a stronger attrac. 
tion to the oxides of mercury and lead, respectively, 
than the acetous and nitric acids. The ZOONATE 
oF Por-Ast calcined does’ not form a Prussiate’ of 
14 iron, witha solution‘of that metal, 

9 Annales de Chimie. xxvr. 

Tromsdorf thinks this Acid of Berthollet; which 
he imagined to partake of both an animal . nd vege- 
table nature, is analogous to the Sebacic Acid. 

XI. THE FORMIC ACID, or thé 4-34 of Ants 
exists in so disengaged a state, that the transpiration 
of these animals, and their simple contaét proves its 
existence. The large red ant furnishes the createst 
quantity, and: seems to be most replete with it in 

» the months of June and July, when its merely passing 
over blue paper, is sufficient to turnit red. This 
acid may be obtained by simple: distillation, only 
‘mixed with a small quantity. of empyreumatic oil, 
from which it may be separated bya funnel. Its 
Specific gravity being to thatof Water, as 1,0075 to 
-1,0000 ;- When exceedingly pure; it is'as 1,0453 to 
a. It may also be obtained’ by lixiviation, washing 

_ the ants first in cold, and then in boiling water, un 

| tilallthe acid is procured. It may likewise be obtained 
ina Formrare or Por-Asu, -or of Sopa, by 
- placing, 
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placing linen cloths impregnated with an alkali in an 
anthill. It affects the nose and eyes ina peculiar, 
but not dissagreeable manner. When pure, its taste is 
burning and penetrating ; but agreeable, when dilu- 
ted with water. It possesses all the characters of 
acids. When boiled with Sulphuric Acid the mixture 
blackens, white penetrating vapours arise, anda gas 
is disengaged, which unites difficultly with distilled 
water, or lime water ; the formic acid is hereby de- 
composed, for it is obtained in less quantity. The 
Nitric Acid distilled. from it destroys it completely ; 
a gas arising which renders Lime-water turbid, and 
is difficultly and sparingly soluble in water. The 
Muriatic only mixes with it, but the Oxy-muriatic 
Acid decomposes it. It unites perfectly with spirit 
of wine, but difficultly, even with heat, with the 
fixed or volatile oils. The order of its affinities © 
seems to be Barytes, Pot-ash, Soda, Lime, Magnesia, 
Ammoniac, Zinc, Manganese, Iron, Lead, ‘Tin, . 
Cobalt, Copper, Nickel, Bismuth, Silver, Alumine, 
Essential Oils, Water. ( Ardvidson and Ocihn) An 
acid may likewise be obtained from the Mullepedes, 
( Lister )—From the fluid ejected by the great forked 
tail Caterpillar of the willow. ( Bonnet )—From 
grasshoppers, the may-bug, the lampyris, and silk-' 
worm. Theacid is extracted by digesting the sub- 
ject of experiment in Alcohol, which dissolves the 
acid, and precipitates the foreign animal matters. ~ 
XIIT. THE BOMBIC ACID is found toexist 
in all the states of the silk worm, in allits stages of 
existence 
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even in-'theeggs; but in the egg and inthe worm, 

‘it is combined witha gunnny glutinous substance, 

2 (Chaussier), 
XIV. HarrsHorn gives name to several produéts 
used in medicine, which though the preference js 
given to this horn, may be obtained from anyother. 

“By distillation an alkaline phlegm is first procured, 
~ which iscalled the volatile Spirit of Hartshorn; a 

reddish ofl next Comes over, more or less empyreu- 

matic, this rectified, is the animal oil of Dipple ; 
then rises a considerable quantity of the carbonate of 
| Ammoniac, coloured by the oil, but from which it 
may ‘be purified toa beautiful cegree of whiteness. 

The coaly residuum contains soda, with sulphitte 

and phosphate of Lime, from the latter of which 
phosphorus may be obtainedr: Burnt entirely to an, 

ash, itis the calcined Hartshorn of the shops. 
XV. BONES consist chiefly of jelly, far, atid an 
earthy neutral salt. By distillation they yield hydrog. 
‘gen and carbonicacid gas, a volatile alkaline liquid, 

“an empyreumatic oil and dry mild ammioniac, the 
-residuum is a coal. : ; 

The earthof calcined bones was discovered in 1769, 
to consist of lime united with the acid of urine. 
“{Gahn.) twas then discovered, that by decom- 

posing this salt of bones by the nitric and sulphuric 

Acids, evaporating the residue, which contains the 
_ phosphoric Acid in a disengaged state, and distilling 
_ the extratt with powder of charcoal, phosphorus was 
obtained. (Scheele pe 
= Pulverized 
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Pulverized burnt bones are to be mixed with half 
their weight of sulphuric Acid, and after digesting two 
or three days, water must be added and the mixture 
. digested still farther on the fire. The water of thelixi- 
vium, as well as the water with which the residuum js 
washed, todeprive it of its salts, is then to be evapora. 
ted in vesselsof stone ware, untilitaffords anextract, 
which must then be dissolved in the least possible quan- 
tity of water, and 4iltered, that the sulphate of lime 
may be separated. This extract may be then putina 
large crucible, and the fire urged; when it swells up, 
but at last settles, andatthat instant, a white glass, of 
a milky hue is formed,* which mixed with.anequal 
quantity of charcoal, and distilled in a porcelain well 
coated retort, yields the phosphorus by distillation. 
The theory of this operation may be thus explain- 
ed. The phosphoric Acid contained in the fusibje 
salt, is displaced by the sulphuric Acid, which forms 
with the calcareous earth, alarge quantity of sulphate 
of Lime. By the succeeding operations, the acid, 
which is still combined with otheranimal substances, — 
is concentrated, and by the distillation with charcoal, 
the phosphoric acid is decomposed ; its oxygen unites - 
with the coal, and affords carbonic acid, while the 
phosphorus itself is disengaged. The phosphorus : 
aay 


y - try Be a. | 

% Becher,’ who was acquainted with this glass of bones, | 
cee | 

says, “homo vitrum est, et in vitrum redigi potest. A skes | 


Jeton of nineteen pounds, yields fiye pounds of phosphoric 
‘glass, 
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may be purified, by being immersed in a vessel of 
boiling water; as the phosphorus melts, and may be 
passed through a piece of chamois leather like mer- 
cury. - The lower orifice of a funnel being stopped, 
phosphorus with water is to be put init, and the 
funnel plunged in boiling water ; as the heat is com- 
municated the phosphorus melts, runs into the neck 
of the funnel, and takes that form 3; when cold it is 
to be thrust out of its mould, and kept under water. 
XVI. ENAMEL OF TEETH being dissolved 
_ without heat in muriatic Acid, selenite was precipi— 
tated by the addition of sulphuric Acid, after which 
_ the remaining fluid was rendered thick and viscid by 
_ evaporation. This when diluted with water, precipi- 
_ tated lime from lime-water, in the state of phosphate. 
_ Acetite of lead being added to another portion, a 
white matter was precipitated, producing a light, 
_and smell on burning charcoal, like phosphorus, and » 
soluble in nitrous acid, whereby it was distinguished 
from muriate or sulphate of lead, Enamel being 
also dissolved in nitric Acid, the solution was satu. 
rated with carbonate of Ammoniac, by whicha pre- 
-Cipitate was formed composed of Lime combined 
with a portion of phosphoric Acid, and phosphoric 
Acid was also precipitated from the remaining fluid, 
by solution of acetite of Lead. The Enamel is there- 
‘fore not a carbonate, but a phosphate of Lime. Lime | 
and phosphoric Acid appearing to be the essentially 
‘constituent principles of enamel, of the substance of 
4eeth tormed on pulps, and of common bone. 
: XVII, SHELLS 
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XVII. SHELLS, as to the! substance of which 
they are composed, are porcellaneous with an enamele: 
led. surface; and.when broken, are often of.a fibrous 
texture; or are composed.of Nacre or. Mother of Pearl. 
It appears thatithe porcellaneous shells are composed 
of.carbonate of Lime, cemented by a very small por- 
tion of gluten ; and that mother of pearl and/pearl do. 
not differ from these, except by a smaller'proportion 
of carbonate of Lime; which instead of being simply 
cemented by animal gluten, is intermixed with, and 
serves to harden, a membranaceous or cartilaginous ° 
substance; and this:substance even when deprived)’ 
of the carbonate of ‘Lime, stillrretains the figure of | 
the shell: .'These shellsappear to be formed of -vari+” 
ous membranes “applied stratum super stratum, each | 
membranehaving a-corresponding coat; or crust of 
catbonate of Limes; The. inhabitaatsvof ‘these stra-« 
tified shells increase: theirs habitation’by new strata, 
eachistratum: exceeding»in extentsthose which were | 
previously:formed,' the shell. becoming ‘stronger in? 
proportion as itis enlargedy and its number of strata © 
denoting.its age. ave . : byt 
Toothand bone being steeped in Acids, the’ ‘ossi-? 
fying ‘substarices .are- dissolved, and -a cartilage or’ 
membrane of thefigure of the bone remains. I avthis, » 
ag wellias in'the effects from-exposure:to fire;'a great? 
similarity willl be found. betweer these® substances ! 
and shellsecomposed of" Naoreiand Mother oft Pearly é 
Porcellaneous shells alsoresemble: enamel, not only 
in the results fromitheir exposure tofirey but-in) shi’ 
I : fering 
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fering acomplete dissolution in Acids, and not Jeav- 
ing any pulpy or cartilaginous matter. 

THe Currie Bong of the Shops, appears in 
_ Composition exaétly to resemble shell, it consisting 
of various membranes, hardened by carbonate of 
Lime, without the smallest mixture of phosphate. - 

THe Crust or THE EcHINUs approaches most 
nearly to the shells of the eggs of birds, consisting of 
Carbonate, with a small Proportion of phosphate of 
Lime, cemented by gluten. 

THE ASTERIAS RUBENS manifested a portion of 
carbonate of Lime, without any mixture of phos- 
phate, but in the asrerras PAPPOSA a small 
quantity of phosphate of Lime was discovered, In 
the crustaceous covering of marine animals, such as 
the crab, lobster, prawn and cray-fish, carbonate and 
Phosphate of Lime, but the former in the largest 
proportion, were found. Phosphate of Lime mingled 
with the carbonate, appearing to be the chemical 
characteristic. which distinguishes the crustaceous 
from the testaceous substances, The presence of 
phosphate of Lime in the former evincing an ap- 
proximation to the nature of bone, which consists 
Principally, as far as the ossifying substance is con- 
€erncd, of phosphate of Lime, accompanied by a 
Small proportion of some saline substances, and by 
Sulphate of Lime. By these ingenious investigati- 
Ons, Carbonate of Lime was also discovered to enter 
into the composition of bones; but as the carbonate 
exczeds in quantity the phosphate of Lime, in eg. 
4 oy shells 
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shells and crustaceous animals, so in bones it is vice 
versa. It is possible that, shells containing only 
carbonate of Lime, and bones containing only phos- 
phate ot Lime, will form the two extremities of 
thechain. Bones of fish appear to contain more of 
the cartilaginous substance, and less ef the phos- 
phate of Lime, than is commonly found in the bones 
of quadrupeds. 

XVIII. Synovia ina healthy state, appears to 
possess phosphate of Lime, though but in small quan-- 
tity, 480 grains, not yielding more than one grain. It 
can therefore hardly be considered as one of its con- 
stituent principles. ‘This may- be also observed of 
Cartilage, and, of such Horns as are distinctly sepa- 
rate from bone, as are those of the ox, the ram, 
chamois, also tortoise-shell ; 500 grains of the horns 
of anox yieldingonly 1, 50 grains of residuum, less 
than half of which was phosphate of Lime. Buck's 
or Stag’s born, has every chemical character of bones 
with some excess of cartilage. By experiment on 
dry hog’s BLADDER, it appears that phosphate of 
Lime is not an essential ingredient of membrane. : 

The Bones of the Gibraltar rock Consist principally 
of phosphate of Lime ; and the cavities have been 
partly filled by the carbonate of Lime, which ce- 
ments them together. Fossil bones resemble bones 
which by combustion, have been deprived of their 
cartilaginous. part, retaining the figure of the origt- 
nal bone, without being bone in reality, as one of 
the most essential parts have been taken away. . 
2 The 


x 
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The destruction or decomposition of the cartila. 
ginous parts of teeth and bones ina fossil state, must 
_have been the work ofa very lony period of time, 
unless accelerated by the aétion of some wines 
principle; for after steeping in muriatic Acid, the 
os humeri of a man, brought fron’ Hythe, in Kent, 
and said to be taken froma Saxon tomb, the remain- 
ing cartilage was found nearly as compleat as that 
of 2 recent bone, Mr. H. questions, if bodies con- 
sisting of phosphate of Lime, like bones, have con- 
curred materially to form strata of Limestone or 
chalk; for it appears to be improbable that phos- 
phate is converted into carbonate of Lime, after these 
bodies have become extraneou fossils. Glossopetre 
also yielded phosphate and carbonate of Lime, the 
latter appearing to be derived from the calcareous 
strata which had inclosed them, and which had ta- 
ken the place of the decomposed cartilage. 

Mr. Hatchett, Phil. Trans. 1799. 

XIX. THEEGGS OF BIRDS consist of an osseous 
covering called the shell, a membrane, the albumen 
or the white, and the yolk. ‘The shell, like bones, 
contains a gelatinous principle, with the carbonate 
and the phosphate of Lime. The white is of the 
Same nature as the serum of blood; heat coagulates 
it, so do acids and alcohol. By distillation it affords 
a phlegm, which easily putr efies, then carbonate of 
ammoniac and empyreumatic oil came over, a coal 
remaining inthe retort which yields soda-and phos- 
phate of Lime. Sulphur has also been said to have 
Tz been 
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been obtained from it by sublimation. ( Deyeur ). 
The yolk of eggs also contains a lymphatic substance, 
mixed with a certain quantity of mild oil, which on 
account of this mixture 1s soluble in water. 

XX. Tears are secreted by the lachrymal glands, 
- and are chiefly composed of a peculiar kind of mu- 
cilage, common salt, phosphate of Lime, phosphate 
of soda,and soda in a free and apparently caustic 
state. : Jacquin. 


XXI. Mucus of the Schneiderian membrane. At 
its first secretion is analagous tothe tears, but changes 
by remaining in the nose, probably from the oxygen 
it imbibes from the inspired air, and the carboni¢ 
Acid of the expired air, saturating the free soda. 

XXII. SALIvA is secreted by its appropriate 
glandsin the neighbourhood of the mouth; it does not 
appear to differ in its constituent parts from mucus, 
except in containing a greater quantity of water. 

XXIII. Pus issecreted from vessels which are under 
the influence of some morbid change.- It appears by 
its analysis to differ very little in its constituent parts, 
from mucus: it is, however, said to undergo the) 
acid fermentation, while the former becomes putrids” 
{ Salmuth ). Mixed with an equal quantity of a satu. 
rated solution of carbonated pot-ash ; pus, it is said, 
will disengage a transparent tenacious jelly, but mu- 
cus will not. ‘rn 

XXIV. SEMEN, its constituent parts appear to be 
water, animal mucilage, soda, and phosphate of Lime, 

ia 
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it has a peculiar smell and acrid taste, and changes 
violets green. When fresh, it is quite insoluble in 
water, but afterwards combines easily with it. After 
. its discharge it becomes more opaque and consistent, 
but ina few hours it becomes even more clear and 
fluid than before, and in a few days deposits rhom- 
boidal and foliated crystals of phosphate of Lime. 

XXV. Swear. Its smell and taste varies much 
in different subjeéts; in general, it changes blue ve- 
getable juices red; this property is said to be chiefly 
possessed by the sweat of gouty persons, and to be 
occasioned by the presence of phosphoric Acid. 

XXVI. The Harr, woon, and BRISTLEs of ani- 
mats differ both from the bones and white animal 
soft parts, containing less jelly, fat, and lymph. 

XXVII. Fearners appear to differ chiefly, che- 
mically considered, from the foregoing substances 
in containing a still smaller proportion of fat and 
jelly. The quills, however, approach more to the 
nature of horn. 

AXVIII. Sxvx, and the web of other caterpillars 
much resemble wool in their chemical properties, Wel- 
zer treated silk with the nitric Acid, to obtain oxalic 
Acid: when obtained he returned it with some water 
and the contents of the receiver inte the retort, and 
by several distillations procured a silky salt of a gol- 
den yellow colour, which acted as gunpowder on the 
contact of anignited body. Its crystals are octahed- 
rons and ofa bitter taste. He also found, in animal 
Substances, another peculiar kind of matter colour- 
3 T 3 less 
\ 
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less, soluble in concentrated nitric Acid and preci- 
pitable by water. | Phil. Fournal, Sep. 1799 
From Bulletin de la Soc. Philomatique. — 
Count Rumford in 1786 pointed out the relative 
conduéting powers of heat in various bodies, of very 
different natures, both solid and fluid, and in the 
year 1792 in pursuing similar experiments, he was led 


to conclude, that, though theparticles of airindividu- _ 


ally, are capable of receiving and transporting heat, 
yet air ina quiescent state is not capable of conduct- 
ing it; in short that heat is incapable of passing 
through a mass of air, penetrating from one particle 
of it toanother. Hence may the increase of the non- 
conducting power of the air, when mixed with any 
very fine light, solid substance, as fur, eider-down, 
&c. loosely enveloping any body be accounted for ; 
since though they might not hinder the air from gi- 
ving a passage to the heat, had it been capable of 
passing through it, yet they might very much impede 
it in the operation of transporting it. But besides 
he observes, in furs, for instance, the attraction be-. 
tween the particles of air, and the fine hair in which 


| 


it is concealed, being greater than the increased elas- 
ticity, or repulsion of those particles with regard to 


each other, arising from the heat communicated to 


them by the animal body, the air in the fur though © 


heated, is not easily displaced ; and this coat of 


confined air is the real barrier which defends the ani- — 


| 


mal body from the external cold, Hence the pre 


servation’ 


. 


ames) 
servation of the warmth of animals, by furs, fea. 
thers, &c. and of the earth, by snow. 
. Philos. Transactions. 

XXIX. CanrHarrpes are inseéts which applied, 

in fine powder to the epidemic, cause blisters and ex. 
cite heat in the urine with Strangury. They produce 
the same effeéts on the urinary passage, taken ijnter- 
nally insmall doses, Water extracts from them a 
reddish yellow bitter extract, and a yellowish oily 
matter ;and Ether takes up a green, very acrid oil, in 
~ which the virtues of the Cantharides most eminent- 
ly reside. To forma tinéture, which unites all the 
properties of the Cantharides, equal parts of alkohol 
‘and water must beemployed : if Spirit of wine alone 
be used, it takes up only the caustic part. 

XXX, MILLEPEDES, aselli, porcellz, woodlice. 
These yield, by distillation, an insipid or alkaline 
phleem, the residue affording anextractive matter, an 
oily waxy substance, soluble in spirt of wine only, 
and a muriate, with an earthy and an alkaline base. 

XXXI. Cocuenitee. These insects are more 
especially used in dying ; their colour takes readi- 
ly, upon wool: the most suitable mordant is the 
muriate of tin. 

XXXII. AMBERGRIS, is a light ash-coloured 
body, chiefly found on the sea-shores in the East 
Indies. It yields a grateful smell, softens with heat, 
_ and affords, by distillation, an acid and an oil, very 
_ Similar to that of amber. 

. Ambergris has been found inthe intestines ofa 
whale, and has been also expelled by the fundament, 
jt 


¢- gaa) 
It is found most commonly in sickly fish, and is sup- 
posed to be the cause or effect of disease.” 

Examination of Mr. Champion before the Lords 

Commissioners, Sc. Whitehall, 

Philos. Transactions, 179%. 
XXXII. Lac, orGum Lac, isakind of wax col- 
lected by red-winged ants from flowers in the East 
_ Indies, which they transport to the small branches of 
the tree where théy make their nests. ‘The Hindoos 
have six names for Lac ; but they generally call it 
LAesha, from the multitude of small insects, which» 
as they believe, discharge it from their stomachs on 
the tree, on which they form their colonies. The 
Lacsha, orLac inse¢t,is a genusin the classof Hemip- 
tera. The Chermes Lacca is always found on the 
branches of the Mimosa Glauca, or Mimosa Cinerea, 
01 on a new species called by the Gentoos Conda Co- 
rinda. Dr. W. Roxburgh, Phil. Trans. 1790. 


SALES SE EES 


OF ANIMAL PUTREFACTION, 


EVERY animal body, when deprived of life, suf- 
fersa gradual decomposition or resolution, which is. — 
effeéted chiefly by the access of air, aided by a due 
degree of moisture and of heat. Its colour first 
becomes pale; its consistence diminishes, its tex- 
ture is relaxed, and a faint and disagreeable smell is 


emitted. Thecolour at this time changes to blue | 
and 


bees 8 


and green, the parts become more and more soften- 
ed, the smell becomes fetid, and the colour of anob. 
scure brown. The fibres now yield, the texture is 
more resolved, the putrid and nauseous smell is mix- 
ed witha inl of a more penetrating kind, arising 
from the disengagement of ammoniacal gas 5 after 
this the mass becomes of still less and less consist- 
ence, and the smell becomes more faint and nauseous, 
and the effluvia exceedingly active and injurious, 
arising, it has been said, from the separation of phos- 
sbiatesen and bi dicaiis hydrogen gas. When it 
has continued in this state some time, the mass again 
swells up, and carbonic acid gas is separated ; this 
part of the process is protracted for some time, when 
it changes into a soft putrid mass, which dries at last 
into a dark brown pliable earth, 


od LIE POON TD, 


SES a 
—_——— 


Me. RAFN, of Copenhagen, has ascertained 
that Carson, either vegetable or animal, has a de- 
cided influence in the nourishment of vegetables. 
The Carbonic Acid appears by his experiments to 
produce exactly the same effect as charcoal of wood, 

Tue Acip oF CHRromeg, until now only found in 
the ruby, the emerald, and the red-lead of Siberia, 
has been found in France, combined with iron, form- 


inga CHROMATE OF IRON, 
Guyton 


[ 24 J 

Guyton has obtained, by a three-blast furnace, 
with a heat about 183°. Wedgwood, a well-formed 
button of TUNGSTEN. 

Fuuate or Axctts has been foundin Green- 
Jand. 

As the Gatiic Acrp does not seem to combine 
with the matter of skin, and as its astringency will 
corrugate the surface, we may conclude, I think, 
that its presence in sanniny is not only useless, but 
detrimental. “Mr. Biggin, Phil. Trans. 

Proust has discovered Mercury in the Muriatic 
Acid, inthe state of Corrosive Sublimate, arising 
from Mercury which is naturally contained in Sea- 
Salt. Journal de Physique. 

A substance ofa metallic appearance, resembling 
a metallic leaf, or metallic needles, was obtained by 
sublimating INDIGO per se, or with phosphorus, sul- 
phur of pot-ash, &c. ‘This substance was not acted 
on by the magnet, was avlittle brightened by muria-, 
tic Acid, and not at all a€ted on by the alkalis, or by 
alcohol, or by the sulphuric Acid, but was rapidly 
dissolved by the nitrous Acid ; the solution yielding 
a white precipitate with alkalis. 

. This substance, of metallicappearance, is proba- 
bly an universal principle in nature, that may occa- 
sion those golden and silvery hues on many insects. 

By repeatedly distilling nitrous Acid from Indigo, 
a fluid was also obtained, seeming to possess the pro- 
perties of Laurel-water. | 

INDIGO, this writer thinks, consists of a peculiar 

: volatile 


Q oe a ] 
volatile matter, sui g£eneris, capable of becoming 
blue by a small portion of oxygen, combined witha 
resinous or bituminous substance, convertible by the 
nitrous Acid into laurel oiland gaseous products. 
Correspondent in Nicholson's Journal, Feb 1800. 

Mr. Davy, ina letterto Mr. Nicholson, describes 
the Gaseous Oxide of Azote, or as he prefers to call 
it, NrIrRows Oxipe, mentioned in the former part 
of this work, to have been produced by the eXpo- 
sure of Nitrate of Ammoniac, perfectly neutralised, 
and rendered as dry as possible, to a heat not below 
310°. or above 400°. of Fahr. It being then decom- 
pounded into water, gaseous oxide, and this particu- 
lar gas *. It is likewise obtained by exposing nitrous 
gas to dry sulphate of pot-ash, To render this gas 
sufficiently pure for respiration, it must be passed 
through water, and suffered to remain in contact 
With it at least an hour and a half. When respired, 
it in general produces an extraordinary decree of ex. 
hilaration. 

From the occurrence of certain facts, Mr. Davy 
desires to be considered as a Sceptic, with regard to 
his own particular Theory of the Combinations of 
Ligut and Theories of Light in general. He there- 
fore now adopts the common Nomenckature. 

CARBONATE OF AMMONIA; he has discovered, 
changes in its composition with every change of its 
temperature, giving out carbonic Acid when heated, 


# This decomposition was discovered byrthe illustrious 
Barthollert. 


and 


a | t 
avd absorbing it again as it cools: when passed 
through a tube heated red, it is decompounded into 
water, charcoal, nitrogen, and hydro-carbonate.— 
SuLPHATE oF AmMontA, thus heated, he found 
was decompounded into sulphur, water, and nitro- 
gen. Nicholson’s Phil. Fournal, Feb. 1800. 

Guyton has obtained unequivocal proofs, not only 
that there exists among THE EarTus a tendency to 
unite in the humid way, but also that with re- 
gard to some of the earths, the union is such as 
to be capable of resisting an addition of Acid in 
excess. 
~Guyton also observes, that the action which Ba- 
RYTESSTRONTIAN and Lime exert onoils, soaps, 
and animal matters, their union with the Prussian 
colouring principle, sulphur, and the Acids, form 
so many new points of resemblance with the alkaline 
substances. But he does not seem to think they are 
sufficient to warrant a common classical denomina,- 


tion, Annales de Chimie, XXX1. 
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ERRATA. 


Line ae 
19 For STRONTHIAN read STRONT TA? i 
Last line after 9,000, read its existence 1s NOW 
doubted, ; 
22 After air, add and » 
24 Far resemble read resembling. 
1 For is Saltpetre, read Saltpetre, iS. 
19 For remaining read remains. 
2 For thus formed read which. 
Last line for sulpburetes read sulphuretse 
21 For sulpheret read sulphuret. 
2 Insert the before combustion. 
17 For extremeties read extremities. 
18 Insert it before becomes. 
15 For mixt read moist. 
21 For added read being added. 
24 Instead of a comma after distilled, read with it 
g Insert the acid is after unless. 
6 For are obtained read is obtained. 
10 For resembles read resembled. 
1 For forms read form. : 
13 For saturated by read saturated, and then by 
28 For had read has. 
18 For low read yellow. 
10 Deleas 
2 For be the same read to be the same. ; 
2 For minis read mines. r 
1 For access read excess. 
For to destroy read as to destroys 
21 For fulmiginated read fuliginated. \ 
1 For exuvia read exuvide 
4 For like read aSe 
19 For a period after Pouzzolana, insert a semiculony 
and dele\s, : } 
Last line for one of read one and. 

13 For 3.1 read 3101. = 
4 For yields read yield. ‘oe 
13 For fermentations read fermentation. ) 

Last line for syocovia read synovia. 
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Just Published by the same Author, Price os. 
IN TWO VOLUMES 


THE SECOND EDITION, 


I, MEDICAL ADMONITIONS TO FAMILIES, on 
Domestic Medicine, the Preservation of Health and the 
Treatment of the Sick. With a Tasre ox Symptoms 
pointing out such as distinguish one Disease from another, 
and the degree of danger they manifest. 

Such families as are hostile to the frequent visits of Me- 
dical Pratitioners, will. do well-to lav out Nine Shillings 
in.the present Work. ; Monthly Mirrors. 

We have perused the above work with uncommon Satise 
faétion, with the design and subje&, as wellas the manner 
in which it is executed, Medical and Physical Fcurnal. 

Such a work is truly a desideratum in English literature, 
and cannot fail to be prodnétive of the most beneficial ef- 
fects, Monthly Magazine. 

We think it a valuable accession to every Domestic Li- 
brary, and we promise every Family much use from a dili- 
gent perusal of its contents, Ladies’ Monthly Museum, 


No family should be without it. It is an important and 
useful Work, — : Monthly Visitore 
We had ourselves such a Work in view, but are glad to 
find it in such able hands. : Critical Review, 


II, THE VILLAGER’S FRIEND AND PHYSICIAN; 
Price One Shilling. 

Mr. Parkinson’s previous publication, intitled Mepre 
cau ApmoniTions obtained our unequivocal eulogium. 
The present can only be considered as inferior in point 
of size, The design is Bamenery conceived and ably exe- 


cuted, . New London Review. 
In 


Ina village, at a distance from Medical Advice iss Paige 
phlet may be consulted with considerable advantage; 


E uropean Magazine. 


Of the obje& of this little Work every individual must 
entertain a favourable idea, and the utility of its contents 
may be pronounced beyond calculation. Monthly Visitor. 


If] DANGEROUS SPORTS, 
A TALE, 
Addressed to Children. 


Warning them against the wanton, careless, or mischiév- 
ous exposure to those situations from which alarming in. 


juries so often proceed. 
“© Who knows but one of my stories may one day save the life 
of some child !” OxLp Mitson. 


Price One Shilling and Sixpence, 


Printed by H. FRY, 
Finsbury-Place, 1800. 
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